THE  NEW  YORK 
PUBLIC  UBBtfRp 


PROCEEDINGS 


OF  THE 

flew  Bnglanb  IRailroab  Club. 


Meeting  held  at   Wesley  an  Hall,  36  Bromfield  Street,   Boston,  on 
Wednesday  evening,  January  10,  18Q4. 


President  Chamberlain  occupied  the  chair,  and  announced  as  the 
subject  for  discussion  at  the  next  meeting,  "  Lubrication  of  the  Jour- 
nals on  Rolling  Stock,  and  the  Cause  of  Hot  Boxes,  and  What  can  be 
Done  to  Obviate  Them,"  to  be  opened  by  Mr.  F.  D.  Adams. 

Secretary  F.  M.  Curtis  was  called  upon  to  report  in  regard  to  the 
matter  of  a  hall  for  the  use  of  the  Club,  and  stated  that  Wesleyan 
Hall,  in  which  the  present  meeting  was  held,  could  be  secured  for  the 
use  of  the  Club  for  such  months  as  the  Club  held  its  meetings,  with 
the  exception  of  September,  and  as  no  meeting  was  usually  held  in 
that  month  by  the  Club,  but  an  excursion  was  substituted,  the  hall 
would  not  he  required  at  that  time, 
js  On  motion  of  Mr.  Adams  the  Secretary  was  instructed  by  vote  of 

the  meeting  to  secure  the  hall  for  the  use  of  the  Club  for  the  ensuing 
year. 

The  President  urged  upon  the  members  of  the  Club  the  importance 
of  using  their  personal  efforts  to  increase  its  membership  ;  and  also 
^        requested  them  to  be  more  prompt  in  assembling  for  the  regular  meet- 
^»     ings      He  stated    that   hereafter  the    meetings  would  commence 
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He  «a « - ri,o.v « "it 

nology. 

Railroad  Bo=»*  wITh  Bm»«  *>  Economy  »  Op^nc 
By  C.  Fpank  Allen,  «^ 
In  the  building  of  railroads  the  civil  engineer  is  needed  in  three 
Tf^^r^e  one 

who  can  properly  set  states  ay  of  wQrk  per_ 

^rzJ^^^^**^ the  surveyinf 

formed.  These  duties  may  instruments 
«olU      ..ito.di.g    The,  «™  f»l« y  -  *«  „„he_ 

P°rtant'  „n(11v   that  any  structures  to  be  erected  shall 

It  is  necessary,  secondly,  that  any  that,  of  as  low 

be  designed  so  as  to  be  certainly  safe  and  m ^  ^  be  ako 
first  cost  as  may  be  consistent  with  safej    *  stru  ^  ^  ^ 

well  and  faithfully  put  together.  Here  agai  ^  g 
engineer  is  well  recognized  ^^^^1^^ 
which  shall  be  -^f^  J  :;st  be  followed  by  suitable  inspec- 
s0  of  minimum  cost.  Ihe  design  Retaining 
tion  of  material  in  the  shop  and  m  the p ace  of  ^  ^ 

walls  and  other  structures  require  «£"«£T  pelforma„ce 
grade  is  distinctly  engineering  work  and  r squires  P  rf 

Sa  knowledge  of  the  principles  °f  the  engine'er  is  needed 

materials.    Attention  is  calkd  to  the  Uct  that  g        tQ  ^  ft 

to  do  this  work  if  it  ts  to  be    one  a   a U  ^  ^  ^  ^ 

t^X^"^  ^t,  more  by  far  than 

^  ?S  ^irdly,  that  the  *~^2££Z 
rious  parts  of  it  shall  be  The  civil  engineer 

S^^-^ot  only  economy*  hrst  cost.but  also.and 
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FRANCIS  M.  CURTIS, 

Secretary. 

Dear  Sir  : 

I  make  application  for  membership  in  the  New 
England  Railroad  Club.  Enclosed  you  will  find  $2.00  for 
Initiation  Fee  and  one  year's  dues,  March,  1894,  to  March,  1895. 

Yours  truly, 
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WASON  MANUFACTURING  CO., 

SPRINGFIELD,  MASS., 

BUILDERS  OF 

RAILWAY  CARS 

OF    EVERY  DESCRIPTION. 

CAR  WHEELS  AND  CAR  CASTINGS. 

Post  Office  Address,  BRIGHTWOOD,  MASS. 

Cable  Address,  WASON,  SPRINGFIELD. 


PATENTED 
CAR  SEATS 

AND 

SEAT  SPRINGS 


SEND  FOR 
CATALOGUE 


PATENT  RATTAN 
CANVAS  LINED  SEATING,  &c 


H.  JOHNSON, 


A.  H.  JOHNSON, 


°-  Ve^TffiMgr.      ™pi2^W  Dir.  "  - 
D.  W.  PHELAN,  Secretary. 


H.  M.  SPERRY,  Gen'l  Agent. 


THE  JOHNSON  RAILROAD  SIGNAL  CO., 

DESIGNERS  AND  MANUFACTURERS  OF 

Interlocking  and  Block  Signaling  Appliances. 

Plan*  and  bid,  submitted  for  interlocking  Grade  Crossings,  Drawbridges,  Junctions,  Yards, 
Terminals,  Passing  Stations,  Etc. 

SOLE  OWNERS  AND  MANUFACTURERS  OF  THE 

SYK^S   BLOCK   SIGNAL  OYSTE^M, 

The  Webb  k  Thompson  and  The  Tyer  Electric  Staff  and  Tablet  Systems  for  single  line  working. 

GENERAL  OFFICE  AND  WORKS,  RAHWAY,  N.J. 
NEW  YORK  OFFICE,        CHICAGO  OFFICE,         BOSTON  OFFICE,         BALTIMORE,  MD. 
Havemeyer  Bldg. 


The  Rookery. 


Ames  Building. 


Equitable  Bldg. 


VANDERBILT  &  HOPKINS, 

126  LIBERTY  ST.,  NEW  YORK. 


LUMBER  &  TIMBER. 

White  Pine, 
Yellow  Pine,  Oak,  and  Cypress, 
Sawed  to  Order. 

RAILROAD  TIES, 
CAR  and  RAILROAD  LUMBER. 


MARK 
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in  connection  with  it,  economy  in  daily,  monthly,  or  yearly  expense  in 
conducting  traffic.  Such  work  requires  knowledge  of  the  mechanics  of 
bodies  in  motion  as  well  as  at  rest ;  a  knowledge  of  methods  and  de- 
tails of  doing  business,  as  well  as  of  the  properties  of  materials.  Fur- 
thermore, in  operating  expense,  a  loss  or  saving,  apparently  small, 
through  repetition  perhaps  many  times  a  day,  will  in  a  year  become 
large,  and  the  capitalized  value  at  a  suitable  rate  of  interest  larger  still, 
and  may  often  reach  a  sum  for  which  most  of  us  are  quite  unprepared. 
The  work  of  the  civil  engineer  in  this  direction  has  been,  and  perhaps 
now  is,  less  perfectly  understood,  but  is,  in  the  opinion  of  the  writer,  that 
requiring  the  highest  order  of  ability,  and  in  which  the  greatest  oppor- 
tunities for  saving  or  waste  occur.  It  is  for  this  reason  that  this  paper 
is  to  deal  especially  with  this  peculiar  function  of  the  engineer. 

In  locating  a  line  of  railroad  the  ideal  Hue  is  a  line  straight  and  of 
uniform  grade  between  the  terminal  points.  Such  a  line  is  seldom  seen, 
for  the  reason  that  the  large  cuts  and  fills  necessary  would  usually  pro- 
hibit such  a  location.    If  deviations  from  the  ideal  line  are  made,  they 
ought  not  to  be  made  haphazard,  or  even  according  to  the  caprice  of 
the  locating  engineer,  but  only  so  far  as  it  appears  that  economy  will 
result  from  such  deviation.    The  resulting  economy  must  depend  m 
part  upon  the  cost  of  construction,  but  must  also  be  based  upon  a  full 
consideration  of  the  cost  of  operating  the  railroad.    It  needs  only  the 
statement  of  the  fact  to  carry  conviction,  if  it  be  stated  that  an  in- 
crease of  distance,  of  the  amount  of  curvature,  or  of  grade,  will  occa- 
sion a  disadvantage  sufficient  to  justify  an  appreciable  expenditure  to 
avoid  it.    It  is  further  true  that  an  increase  of  "rise  and  fall    is  at- 
tended with  a  similar  disadvantage.    Wherever  adverse  grades  occur  m 
passing  from  a  higher  to  a  lower  point  on  a  railroad,  the  "rise  and 
fall"  is  the  amount  of  rise  iu  vertical  feet  of  all  such  adverse  grades. 
It  has  been  recognized  for  very  many  years  by  at  least  a  few  engineers 
that  some  allowance  should  be  made  in  favor  of  a  straight  and  level 
line  and  that  certain  methods  of  procedure  should  be  prescribed  to 
determine  what  that  allowance  should  be.  As  early  as  1838  the  subject 
was  called  to  the  attention  of  English  engineers.    Since  then,  from  time 
to  time,  methods  differmg  in  detail  among  themselves  have  been  pro- 
posed by  engineers  in  Great  Britain  and  on  the  Continent.    The  ettect 
of  curvature  and  of  grade  has  been  the  only  point  investigated  by  for- 
eign engineers,  so  far  as  the  writer  knows.    A  common  method  of  pro- 
cedure has  been  to  find  the  "virtual  length"  of  each  line  under  con- 
sideration, and  make  an  allowance  in  favor  of  the  line  having  the  shortest 
"  virtual  length." 

If  we  know  the  resistance  to  be  overcome  by  the  engine  on  curves 
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STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  COLD  STREET,       -        -        -        NEW  YORK. 
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and  on  grades,  as  well  as  on  a  straight  and  level  line,  we  can  readily 
figure  out  the  distance  on  straight  track  which  will  give  a  resistance 
equal  to  a  given  amount  of  curved  track.    We  can  find  also  the  dis- 
tance which  will  cause  the  same  resistance  as  a  given  amount  of  grade 
of  known  rate.    If,  then,  we  take  the  actual  length  of  line,  add  to  this 
the  distance  which  equates  for  curvature,  and  add  again  the  distance 
which  equates  for  grade,  the  total  will  be  the  "virtual  length  "  of  the 
line,  or  the  length  of  the  straight  and  level  line  which  will  require  the 
same  mechanical  work  from  the  engine  as  the  given  line  with  curves 
and  grades.    The  treatment  of  the  question  in  all  these  methods  thus 
laid  down,  or  in  the  formulas  given,  seems  to  the  writer  to  be  inade- 
quate.   There  seems  to  be  no  recognition  of  the  fact  that  certain  parts 
of  the  expense  in  operating  are  independent  of  the  mechanical  work 
done  by  the  locomotive,  and  of  those  dependent  many  are  not  doubled 
when  the  work  of  the  locomotive  is  doubled j  there  is  therefore  no 
recognition  whatever  of  the  fact,  which  is  certainly  true,  that  the  addi- 
tion of  a  mile  to  the  length  of  an  operating  division  does  not 
add  to  the  expense  an  amount  equal  to  the  average  cost  of  run- 
ning a  train  one  mile.     American  engineers  now  investigate  the 
effect  of  distance,  curvature,  rise  and  fall,  and  grade,  upon  the  general 
principles  laid  down  by  Wellington  in  his  -  Economic  Theory  of  Rail- 
way Location."    The  method  adopted  is,  in  brief,  to  consider  each 
detail  of  operating  expense,  and  determine,  as  wisely  as  we  may,  the 
effect  of  curvature,  of  grade,  of  rise  and  fall,  or  of  increase  of  distance, 
upon  that  one  item.    The  summation  gives  the  total  effect. 

On  most  railroads  it  is  known  how  much  it  costs  to  run  a  train  one 
mile,  and  how  much  is  to  be  assigned  to  the  special  items  going  to 
make  up  the  operating  expense.  The  statistics  of  the  United  States 
Census  for  1880  show  details  of  expense  for  the  average  of  the  United 
States  as  follows  :  — 

Per  cent. 

Fuel  for  locomotives   9-3 1 

Water  supply  68 

Oil  and  waste  1  -°6 

Repairs  of  locomotives  6.19 

Total  engine   *7-24 

Repairs,  passenger  cars  2.99 

Repairs,  freight  cars  6.40 

Passenger  car  mileage  2  3 

Freight  car  mileage  2-21 

Total  cars   11,85 
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TI  WASHBURN  GAR  WHEEL  CO. 

HARTFORD,  CONN., 

MANUFACTURERS  OF 

Crucible  Steel 
Tired  Wheels, 

FOR 

Parlor  and  Sleeping  Cars, 
Passenger  Coaches, 
Locomotive  and  Tender  Trucks. 

A.  FRENCH  SPRING  CO. 

PITTSBURG,  PA. 

ELLIPTICAL  and  SPIRAL  SPRINGS, 

FOR  RAILROAD  AND  flACHINERY  USE. 

PITTSBURG  FORGE  &  IRON  CO. 

PITTSBURG,  PA. 

MERCHANT  BAR  IRON,  LINKS  AND  PINS, 

Railroad  Track  Fastenings  and  Forgings,  of  all  kinds. 

JOHN  KENT, 

NEW  ENGLAND  AGENT, 
Mason    Bmilding:,    =  BOSTON. 


Engine  service  wages 
Train  service,  passenger 
Train  service,  freight 
Train  supplies,  passenger 
Train  supplies,  freight 


Total  maintenance  of  way  . 

Total  transportation  expenses 
Loss  and  damage,  freight  .  . 
Loss  and  damage,  property  and 

cattle  

Loss  and  damage,  passengers 


Total  loss  and  damage 
Agents  and  station  service 
Station  supplies     .    .  . 

Telegraph  

Taxes  

General  officers  and  clerks 
Legal      .    •    •    •    •  - 

Insurance  ...... 

Stationeiy  and  printing  . 
Agencies  and  advertising 
Contingent  and  miscellaneous 

Grand  total 


Total  train  wages  and  supplies  . 

Repairs  road-bed  and  track     .  . 

•  11-23 

Repairs  of  fences,  crossings,  etc.  . 

.42 

Per  cent. 
7.72 
2.85 
5-64 
•33 
•36 


6.90 


45-97 


24.30  24.30 


70.27 


.28 

•31 
•39 


10.42 
.81. 
1. 01 
3-77 
3-46 

•70 
.26 
.76 
1-34 

6.22  28.75  29.73  29.73 


00.00 


Distance.  — Having  then  the  details  of  operating  expense,  how 
much  can  we  profitably  spend  to  avoid  an  increase  in  the  length  of 
line  so  that  an  operating  division  may  be  kept  at  100  miles  in  length, 
rather  than  increased  to  101  miles?  What  will  be  the  cost  of  one 
additional  mile?    Looking  critically  at  the  matter,  it  appears  that  very 
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Ashton  Valves,  Mufflers^Gages 

Received  HIGHEST  AWARDS  at  WORLD'S  FAIR. 

THE  MOST  EFFICIENT  VALVES  NOW  MAT>E. 

The    AsHTOiV    Valve  Oo., 

271  Franklin  Street,  BOSTON. 
218  Lake  Street,  CHICAGO.        170  Liberty  Street,  NEW  YORK. 

Boston  Lead  Manufacturing  Company, 

OFFICE, 

J62  Congress,  and  180  &  182  Franklin  Sts.,  BOSTON,  MASS. 

MANUFACTURERS  OF 

WHITE   LEAD  AND  ZINC, 

DRY    AND    GROUND    IN  OIL. 

Red  Lead  and  Litharge,  Lead  Pipe  and  Sheet  Lead,  Patent  Tin  Lined  Pipe. 

Pure  Block  Tin  Pipe,  Solder,  Pumps,  Etc. 
IM(i   LEAD,  PIG  TIX. 

SAMUEL  LITTLE,  President.  WILLIAM  J.  BRIDE,  Treasurer. 

BUIvlvARD    <!te  POST, 

125  Milk  Street,  BOSTON. 

Iron,  Steel,   and   Railroad  Supplies. 

N.  E.  Agents  for  JONES  &  LAUGH  LINS,  LIMITED, 

Beams,  Channels,  Chain,  Links  and  Pins,  Etc., 

AND 

<  A  IS  ISO  A    STEEL  COMPANY 

Open  Hearth.  Steel  Boiler    Plates,  ZE3tc. 


WORLD'S  COLUMBIAN  EXPOSITION,  CHICAGO,  1893, 
Tiie  Higtiefst  Award  on  Brujslies, 

For  Methods  of  Manufacturing  and  Quality  of  Materials  used,  has  been  made  to 

JOHN  L.  WHITING  &  SON  CO. 

BOSTON. 
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few  of  these  items  would  be,  for  an  extra  mile,  increased  exactly  in 
proportion  to  the  distance.    For  instance,  fuel  is  consumed  in  stopping 
and  starting,  in  banking  fires;,  even  in  standing  still  heat  is  radiated 
so  that  altogether  the  increase  for  fuel  on  an  extra  mile  will  be  prob- 
ably onlv  67  per  cent  of  that  consumed  on  the  average.    Engine  and 
car  repairs,  in  a  similar  way,  are  not  all  occasioned  by  running  on  the 
open  line.    There  are  various  items  entering  into  the  average  cost ; 
the  effect  of  age,  of  stopping  and  starting,  of  making  up  trains,  of 
grades  and  curvature,  will  all  enter  into  the  cost,  and  as  a  result  35  or 
40  per  cent  only  will  be  found  to  properly  apply  in  the  case  of  an  extra 
mile     Some  items  are  practically  unaffected  by  a  slight  increase  in 
length  of  line,  as  the  station,  general  and  terminal  expenses,  and  some 
others     Train  wages  will  or  will  not  enter  into  the  cost,  dependent 
upon  whether  the  wages  are  paid  on  a  mileage  basis,  or  by  the  day  or 
trip     Car  mileage  will  increase  directly  with  the  distance,  or  will  in- 
crease 100  per  cent,  and  perhaps  the  same  is  true  of  repairs  of  road- 
bed and  track,  and  renewals  of  rails  and  ties. 

Each  item  is  investigated  in  this  way,  and  summing  up  the  effects,  it 
appears  that  when  the  average  cost  of  a  train  mile  is  $1.00,  the  cost  of 
an  extra  train  mile  is  not  Si. 00,  but  perhaps  35  cents.  For  any  other 
cost  of  train  mile  the  result  would  be  in  proportion ;  for  instance,  for 
a  train  mile  cost  of  80  cents,  the  increase  would  be  28  cents  instead  of 
K  cents. 

The  more  trains  there  are  running  over  the  line,  the  more  the  ex- 
pense of  hauling  them  over  this  extra  mile.  For  a  daily  tram  each 
way  (say  No.  1  out,  and  No.  2  in),  we  should  have  in  a  year  730  extra 
train  miles  :  at  28  cents  per  train  mile,  this  would  amount  m  a  year  to 
$204  40  Again,  in  order  to  take  care  of  this  £204.40  per  year,  we 
may  consider  that  we  set  aside  a  sum  of  money  which  ar  interest  will 
produce  this  sum.  At  five  per  cent  this  capitalized  sum  will  amount 
to  $4  088.  Then  this  $4,088  is  the  sum  which  we  can  afford  to  spend 
m  order  to  save  one  mile  of  distance,  if  we  have  one  train  only  each 
way  daily.  If  we  have  ten  trains  each  way  daily,  we  can  afford  to  spend 
ten  times  as  much,  or  $40,880,  in  order  to  save  a  mile  of  additional 
distance.  For  25  trains  each  way,  we  can  expend  $102,200  to  save  a 
mile,  or  $19.36  to  save  even  a  foot  of  distance.  This  expenditure  is  justi- 
fied it  should  be  borne  in  mind,  in  order  to  save  in  operating  expense. 

Where  a  saving  of  five  or  ten  miles  is  in  question,  one  additional  sta- 
tion may  be  necessary,  and  certain  items  will  then  enter  in  which  were 
not  considered  for  one  mile  or  less.  So  that  for  ten  miles  we  must  use 
a  slightly  greater  value  per  mile  ;  it  is  hardly  necessary  to  follow  this 
out  in  full. 


Edwakd  Cliff,  Jno.  C.  N.  Guibert,  Thos.  M.  Bell, 

Pres't  and  Manager,  Sec'y,  Vice-Pres't  &  Treas. 

1?EW  YOKK.  NEW  YORK.  PHILADELPHIA. 

Y05E  6r  CLIFF  M/1NUF/KTURINQ  CO., 

Broadway,     -      IV<£i^w  York, 

MANUFACTURERS  OF 

KING'S  "YIELDING  SIDE  BEARING" 


FOR 

FREIGHT  AND  PASSENGER  CARS  AND  LOCOMOTIVE  TENDERS, 

Save  your  Wheel  Flanges.  Increase  the  durability  of  your 
Trucks  and  Cars.    Allow  your  ears  to  curve  easily  and  secure 


PAT.  NOV.  8,  '81;  MAR.  6,  '83.  Economy  in  freight  service. 


ESTABLISHED  1826.  INCORPORATED  1866. 

PRESBREY  STOVE    LINING  COMPANY, 

TAUNTON,  MASS. 

FIRE  BRICK/5 STOVE  LININGS 

FIRM  CLAY,  FIRM  MORTAR,  GRANITE  CLAY, 
KAOLIN,  FIRM  SAND,  &c. 

I  f\  f\ f\  DDIPI/Q  Any  Shape  or  Size  of  Fire  Brick  made 
i-VJOV^.    DrV  lOlXO.  to  order  from  paUern. 

Office  and  Works,  212  SOMERSET  AVENUE. 

B.  C.  PIERCE,  Treasurer. 


WORLD'S    COLUMBIAN    EXPOSITION   awarded  to 


CHICAGO  VARNISH  CO. 

Two  GRAND  MEDALS  for  superiority  of  their  pro- 
ductions. The  RAILWAY  CONSTITUENCY  of  this 
Company  is  now  UPWARDS  OF  75,000  MILES, 
This  fact  alone  shows  the  superiority  of  their  goods 
over  all  competitors. 

BOSTON  OFFICE,  PEARL  and  HIGH  STREETS. 

CHICAGO,  41  and  43  DEARBORN  AVENUE. 

NEW  YORK,  PEARL  STREET  and  MAIDEN  LANE. 
PHILADELPHIA,  142  NO.  FOURTH  SIREET. 

Bsta.TslIela.ed.  1865. 


POSTON  FORQE  CcW/INY, 

340  Maverick  St.,  EAST  BOSTON. 

MANUFACTURERS  OF 

Railroad,  Steam  Marine  II  Electric  Work, 

IRON   AND  STEEL  FORCINGS, 

AND   ALL   KINDS   OF   HAMMERED  SHAPES. 

OFFICE    AT   THE  WORKS. 


JAMES  SMITH,  Pres.     THOS.  L.  DUNBAR,  Treas.    3.  WALTER  SMITH,  Clerk.    THOS.  COPELAND,  Sup't 


Curvature.  —  In  a  similar  way,  it  costs  something  extra  to  haul 
a  train  around  any  curve ;  the  longer  the  curve,  the  greater  the  extra 
cost,  and  the  sharper  the  curve,  the  greater  the  extra  cost  for  a  given 
length  Engineers  have  found  by  experience  how  much  power  it  takes 
to  haul  a  train  around  a  given  curve.  The  best  information  we  have 
on  this  point  is  to  the  effect  that  one-degree  curve  increases  the 
resistance  by  one  pound  per  ton,  a  two-degree  curve  by  two  pounds, 
and  so  on  in  direct  proportion. 

If  an  engine  is  pulling  its  full  train  load  at  a  slow  speed  on  a  maxi- 
mum grade,  it  is  evident  that  on  reaching  a  curve  additional  resistance 
is  encountered,  which  is  liable  to  stall  the  train.  It  is  found  that  by 
lowering  the  grade  around  any  curve  which  occurs  on  maximum  grade, 
it  is  possible  to  make  the  resistance  sensibly  equal,  whether  on  tangent 
or  on  curve.  Just  how  much  the  grade  shall  be  lowered  in  any  case 
is  determined  by  experience  rather  than  by  experiment;  that  is,  when 
the  grade  is  lowered,  it  is  then  observed  whether  a  train  picks  up  or  slows 
down  on  the  curves,  and  in  time  it  is  found  how  much  allowance  to 
make.  An  allowance  which  is  equivalent  to  one  pound  per  ton  has 
frequently  been  adopted  as  correct,  and  experiments  made  on  train 
resistance  have  been  in  harmony  with  this  assumption. 

If  train  resistance  on  a  tangent  is  taken  as  six  pounds  per  ton,  and 
on  curves  as  one  pound  per  ton  extra  for  a  one-degree  curve,  then  the 
resistance  on  a  six-degree  curve  will  be  just  double  that  on  a  tangent, 
and  in  one  mile  of  six-degree  curve  there  will  be  31 7  degrees  of  curve 
all  told.    Just  as  it  requires  double  the  power,  or  mechanical  work,  to 
haul  a  train  over  two  miles  that  it  does  over  one  mile,  in  entirely  simi- 
lar fashion  it  requires  double  the  power  to  haul  a  train  over  a  mile  of 
six-degree  curve  (317  degrees  in  all)  that  it  does  over  a  mil*  of  tan- 
gent    We  have  seen  how  to  find  the  increase  of  cost  due  to  the  extra 
mile  of  distance,  and  in  a  similar  way  we  can  find  the  increase  of  cost 
due  to  317  degrees  of  curvature.    We  found  that  in  doubling  the 
resistance  by  adding  a  mile  of  distance  we  did  not  double  the  cost 
of  a  train  mile.    In  a  similar  way,  doubling  the  resistance  by  means 
of  317  degrees  of  curvature,  we  do  not  double  the  cost  of  a  tram 

mile.  ,  .        .  . 

•  Taking  the  itemized  cost  of  a  train  mile  as  before,  and  investigating 
the  effect  upon  each  item,  we  find  in  this  way  that  it  is  reasonable  to 
assume  that  the  increased  resistance  will  increase  the  item  of  fuel 
50  per  cent.  The  item  of  engine  repairs  would  probably  be  increased 
by  67  per  cent  for 'this  large  amount  of  curvature.  Repairs  of  cars 
would  show  about  60  per  cent.  The  wear  of  rails  on  a  six-degree 
curve  would  be  more  than  double  that  on  a  tangent,  and  for  this  item 
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it  seems  proper  to  allow  150  per  cent.  It  seems  hardly  necessary  here 
to  specify  or  tabulate  all  the  items,  many  of  which  show  no  increase. 
Suffice  it  to  say  that  the  total  increase  of  expense  due  to  3 1 7  degrees  of 
curvature  will  amount  to  about  30  cents  when  the  average  cost  of  a 
train  mile  is  $1,  or  24  cents  when  the  cost  of  a  train  mile  is  80 
cents.  In  the  latter  case  the  cost  of  one  degree  of  curvature  will  be 
nearly  0.08  cent  per  train  mile,  and  the  annual  cost  for  one  train  each 
way  58.4  cents.  At  five  percent  interest,  the  capitalized  sum  will  be 
$11.68.  That  is,  on  a  road  where  there  is  one  train  each  way  daily, 
we  can  afford  to  spend  $  1 1.68  to  save  only  one  degree  of  curvature; 
that  is,  to  save  ^  part  of  a  circle.  With  ten  trains  a  day,  we  can 
spend  $116.80,  and  with  25  trains  a  day  we  can  safely  spend  $292, 
to  save  even  one  degree  of  curvature.  In  turning  a  right  angle,  or  90 
degrees,  the  figures  would  show  for  one  train  a  day  $1,051.20;  for 
ten  trains,  $10,512  ;  or  for  twenty-five  trains,  $26,280. 

Rise  and  Fall. — There  can  be  little  doubt  that  in  passing  from  one 
point  to  another  it  costs  more  to  haul  a  train  if  a  succession  of  summits 
has  to  be  passed  over,  than  if  there  is  a  continuous  rise  or  a  continuous 
fall  from  one  terminus  to  another.    It  is  perhaps  less  easy  to  investi- 
gate this  matter  than  the  cases  of  distance  and  curvature,  but  reason- 
ably satisfactory  conclusions  may  be  reached  here.    It  may  readily  be 
shown  that  it  takes  about  the  same  power  to  raise  a  train  vertically  26 
feet  as  to  haul  it  a  mile  on  a  level.    We  then  seek  to  find  how  much 
the  cost  of  a  train  mile  will  be  increased,  if  the  train  be  raised  through 
a  height  of  26  feet  and  then  lowered  again,  or  if,  in  other  words,  there 
occur  in  the  mile  26  feet  of  rise  and  fall.    It  will  make  a  difference  in 
the  cost  whether,  in  running  down  hill,  brakes  need  to  be  used  (1) 
constantly,  (2)  occasionally,  or  (3)  not  at  all.    Taking  the  medium 
case,  where  steam  is  occasionally  shut  off  and  brakes  occasionally  set 
in  running  down  hill ;  investigating  in  detail  as  before,  we  shall  find 
that  for  26  feet  of  rise  and  fall  we  shall  increase  the  cost  about  3! 
cents  when  the  average  cost  of  a  train  mile  is  $1,  or  about  three  cents 
for  a  train  mile  cost  of  80  cents.    The  cost  of  one  foot  of  rise  and 
fall  will  be  ^  cent,  and  this  for  one  daily  train  each  way  will  in  a  year 
amount  to  84  cents,  or  capitalized  at  five  per  cent,  we  can  afford  to 
spend  $16.80  to  save  one  foot  of  rise  and  fall;  $168  for  ten  trains, 
and  for  25  trains  a  day  we  can  profitably  spend  $420  to  save  only 
one  foot  of  rise  and  fall.    These  figures  reached  in  the  case  of 
distance,  of  curvature,  and  of  rise  and  fall,  may  seem  large ;  it  must 
be  remembered  that  they  result  from  a  slight  increase  in  the  cost 
of  running  each  train.    Anything  which  would  cause  an  increase  in 
the  number  of  trains  would  in  all  probability  cause  even  a  greater 
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yearly  expense,  and  would  justify  even  a  larger  expenditure  if  by 
making  it  the  increase  in  the  number  of  trains  could  be  avoided. 

Maximum  Grade. — When  you  increase  the  grade  on  a  railroad  you 
increase  the  resistance  or  the  power  required  to  haul  a  given  train. 
With  an  engine  of  given  power,  as  you  increase  the  rate  of  grade  you 
must  decrease  the  length  of  train  or  the  engine  will  not  haul  it.  With 
a  given  traffic  to  be  carried  over  the  line,  an  increase  in  the  grade 
means  an  increase  in  the  number  of  trains,  unless  you  increase  the 
weight  of  locomotive,  and  this  in  general  may  be  considered  out  of  the 
question.  You  are  probably  using  the  heaviest  locomotive  practicable 
in  any  case.  It  will  certainly,  for  our  present  purpose,  be  sufficient 
for  us  to  confine  our  consideration  to  the  case  where  an  increase  of 
grade  means  an  increase  in  the  number  of  trains,  which  may  be  con- 
sidered the  usual  case.  How,  then,  shall  we  proceed  to  determine  how 
much  we  may  spend  to  avoid  a  given  increase  in  grade  ? 

As  in  the  case  of  distance  we  found  the  increase  of  expense  due  to 
hauling  a  train  over  double  the  distance,  and  as  in  our  consideration 
of  curvature  and  rise  and  fall  we  considered  the  increase  of  cost  due 
to  doubling  the  resistance,  in  a  similar  way,  in  investigating  the  effect 
of  grade,  we  proceed  to  find  the  increase  of  cost  due  to  doubling  the 
resistance,  but  in  this  case,  doubling  the  resistance  by  doubling  the 
number  of  trains.    Without  here  stating  the  items  in  detail,  it  is  suffi- 
cient to  say  that  an  investigation  similar  to  the  others  is  again  made  in 
this  case,  and  it  is  found  that  the  train  mile  cost  for  an  additional 
train  is  about  50  cents  when  the  average  on  the  road  is  $1,  or  40 
cents  for  a  train  mile  cost  of  80  cents.    Now  if  we  wish  to  compare 
two  given  grades,  it  is  clear  that  if  we  know  what  allowance  to  make 
for  train  resistance,  and  have  given  the  weight  and  proportions  of  the 
locomotives  used,  we  can  without  difficulty  calculate  the  weight  of 
train  that  can  be  hauled  on  each  of  these  grades.    A  comparison  of  the 
train  weights  on  the  two  grades  will  show  by  what  per  cent  the  number 
of  trains  must  be  increased  on  the  steeper  grade  in  carrying  a  given 
traffic.    If  the  increase  in  the  number  of  trains  is  20  per  cent,  then 
the  increase  in  cost  will  be  20  per  cent  of  what  we  have  found  as 
the  proper  figure  for  doubling  the  number  of  trains.     It  must  be 
further  understood  that  when  you  increase  the  number  of  trains,  each 
additional  train  must  run  over  every  mile  of  the  division,  and  if  the 
division  be  100  miles  long,  each  additional  train  will  cost,  using  our 
previous  figures,  40  cents  for  each  mile,  $40  for  the  division,  and  this 
for  each  train.    It  will  not  be  profitable  for  us  to  follow  out  with  figures 
all  the  steps  in  this  process,  but  it  is  evident  that  the  expense  of  in- 
creasing the  rate  of  grade  is  likely  to  be  very  large  comparatively ;  it 
will  be  profitable  for  us  to  take  at  least  one  example,  so  that  we  may 
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know  about  how  much  the  disadvantage  of  steeper  grades  really  is,  in 
dollars  and  cents. 

Calculations  made  for  an  average  consolidation  engine  show  that  on 
an  operating  division  100  miles  long,  a  difference  in  grade  between 
0.70  per  100,  or  37  feet  per  mile,  and  1.00  per  100,  or  53  feet  per  mile, 
for  one  daily  train  each  way,  at  80  cents  per  train  mile,  will  justify  an 
expendituie  of  $8,000  per  year  ;  capitalizing  at  five  per  cent,  we  find 
that  we  may  profitably  expend  $160,000  of  capital  rather  than  make 
the  maximum  grade  of  the  division  53  feet  per  mile,  if  by  this  expendi- 
ture we  can  keep  the  grade  at  3  7  feet  per  mile.  For  ten  daily  trains 
each  way  we  can  spend  $1,600,000,  and  for  25  trains  per  day  $4,000,- 
000,  to  secure  the  lower  grade.  In  figuring  the  number  of  trains,  all 
trains  running  should  not  be  included,  but  only  those  (mostly  freight) 
whose  length  would  be  affected  by  the  difference  in  grade. 

In  comparing  one  line  with  another,  the  length,  total  degrees  of  cur- 
vature, and  total  rise  and  fall,  are  found  for  each  line,  and  the  differ- 
ence is  found  for  or  against  one  of  these  lines ;  the  difference  in  grade 
is  also  noted.  To  the  cost  of  construction  for  this  line  are  added  or 
subtracted,  as  the  case  may  be,  the  allowances  for  the  differences  in 
distance,  curvature,  grade,  and  rise  and  fall.  The  line  which  is  thus 
shown  to  be  the  cheapest  is  selected. 

No  mention  has  been  made  of  the  necessity  for  locating  so  as  to 
secure  business,  simply  for  the  reason  that  it  is  not  the  purpose  of  this 
paper  to  discuss  that  question,  which  is  perhaps  of  no  less  importance 
than  that  of  operating  expense. 

The  figures  shown  for  grade  seem  large,  and  they  are  large,  but  the 
writer  believes  them  to  be  substantially  correct,  and  they  go  to  prove 
the  proposition  stated  early  in  this  paper,  namely,  that  the  work  of  the 
civil  engineer  in  designing  work  for  economical  operation  is  of  the 
highest  order  of  importance.  The  opportunity  for  waste  is  so  great 
that  it  seems  wicked  that  a  considerable  portion  of  the  earlier  work  m 
railroad  location  should  have  been  done  without  proper  appreciation  of 
such  questions,  or  sometimes  in  disregard  of  them. 

It  is  desirable  that  attention  should  be  called  to  the  fact  that  the 
sum  that  can  profitably  be  expended  in  any  of  these  cases  depends  on 
the  number  of  trains.  It  follows,  then,  logically,  that  on  lines  where 
the  traffic  is  small  we  shall  make  the  location  so  that  cuts  and  fills  shall 
be  as  light  as  may  be,  even  though  the  line  be  longer  and  more 
crooked;  on  a  line  of  large  traffic,  on  the  other  hand,  we  shall 
make  the  line  as  straigtit  as  practicable,  even  though  the  cuts  and  fills 
are  large.  We  should  do  this,  however,  not  blindly,  but  we  should  lay 
the  line  where  we  find  that  first  cost  and  operating  expense,  both  con- 
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sidered,  will  give  us  the  most  economical  line.  The  figures  we  have 
given  will  further  convince  us  that  many  earlier  lines  were  properly  lo- 
cated for  the  conditions  of  the  meagre  traffic  which  then  existed,  but 
have  since  become  unsuited  to  the  larger  traffic  in  later  times  carried 
over  their  line. 

We  can  understand  why  it  is  that  many  of  the  older  and  more  impor- 
tant trunk  lines  can  afford  to  expend  enormous  sums  of  money  in 
improvement  of  line  and  of  grade.  It  is  easy  also  to  appreciate,  in 
the  law  regulating  the  abolition  of  grade  crossings,  the  justice  of  the 
provision  that  no  grade  of  railroad  shall  be  changed  except  by  consent 
of  the  directors,  or  rather,  as  amended,  without  the  consent  of  the 
Railroad  Commissioners. 

Probably  in  few  places  in  railroad  building  is  the  effect  of  good 
work  on  the  one  hand,  or  of  inefficient  work  on  the  other,  felt  as 
strongly  as  in  the  matter  of  location,  to  which  I  have  called  your 
attention.    While  the  matter  of  location,  then,  is  a  striking  instance,  it 
is  not  the  only  instance  of  importance  in  railroad  building.    That  this 
is  true  is  instanced  by  a  report  of  P.  H.  Dudley,  who  is  well  known  in 
railroad  circles  in  connection  with  valuable  work  done  through  the 
medium  of  his  Dynagraph  Car.    Following  certain  experiments  on 
train  resistance  and  certain  investigations  as  to  coal  consumption,  he 
announced  that  if  the  train  resistance  on  the  Lake  Shore  &  Michigan 
Southern  Railroad  could  be  reduced  one  quarter,  the  saving  to  the 
road  in  operating  expense,  based  on  the  amount  of  traffic  in  1873, 
would  amount  to  more  than  $750,000.    That  a  saving  of  25  per  cent 
was  then  possible  for  many  roads  was  evinced  by  the  fact  that  com- 
paring two  roads  entering  Cleveland  at  that  time,  one  with  iron  rails 
and  low  joints,  the  other  with  steel  rails  well  laid  and  ballasted, 
a  difference  in  train  resistance  of  as  much  as  57  per  cent  was  found. 
The  moral  to  be  derived  from  his  statement  and  showing  is  that  the 
engineer  who  figures  only  upon  the  comparative  cost  of  heavy  and  of 
light  rails  for  a  series  of  years  stops  far  short  of  his  whole  duty.  The 
smaller  train  resistance  and  corresponding  smaller  operating  expense 
in  favor  of  the  heavier  rail  is  a  consideration  of  definite  impor- 
tance. 

In  a  similar  way,  but  to  a  minor  extent,  ties  treated  by  preservative 
agents  find  their  economy,  not  alone  in  longer  life  directly  considered, 
but  in  some  degree  at  least  to  the  freedom  from  disturbance  of  track 
for  a  longer  period,  and  the  resulting  gain  in  lower  maintenance  of  way 
expenses  and  lower  train  resistance. 

In  another  direction,  too,  railroad  building  with  reference  to 
economy  in  operating  is  a  necessity  not  by  any  means  fully  appre- 


CHADWICK  LEAD  WORKS, 

176-184  High  Street,  Boston,  Mass. 


PROPRIETORS  OF 


FOREST    RIVER    J^JS^JD  WORKS, 
js^j  ileiii,  Mass. 


MANUFACTURERS  OF 


Strictly  Pure  White  Lead  (dry  and  in  oil),  Red  Lead,  Litharge,  Lead  Pipe,  Sheet  Lead, 
Tin  Pipe,  Sheet  Tin,  Tin-lined  Pipe,  Solder,  Copper  and  Iron  Pumps,  etc.,  etc.,  etc. 

OUR      FOREST  ' '  RIVER  WHITE  LEAD  IS  WARRANTED  STRICTLY 
PURE  AND  UNEXCELLED  FOR  FINENESS  AND  BODY. 

We  grind  no  pulp  lead,  all  our  lead  being  thoroughly  dried  before  grind- 
ing  in  oil* 


F.  A.  BARBEY  &  CO., 


IN  L  E  I 


OUTLET 


Manufacturers'  Agents, 

Railroad  Supplies. 

CRANDALL 
COLO  OIL  PACKINGS. 

THE  STANDARD  EXPANSION 

STEAM  TRAPS. 
Hampson  Flexible  Joint. 
Chain's  Packing  Former  and 
Compressing  Device. 

215  FRANKLIN  ST,  BOSTON, 


&  CROSBY 


POP  SAFETY  VALVES, 

(Plain  and  Muffled,) 


IMPROVED  STEAM  PRESSURE  GAGES, 
SINGLE  BELL  CHIME  WHISTLES, 

and  JOHNSTONE  BLOW-OFF  VALVES. 

Specify  these  goods  when  ordering  Locomotives  and  thereby  secure  a 

L      J  p  Perfect  Equipment. 

Other  Standard  Specialties  in  steam  appliances  are  manufactured  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  BOSTON,  MASS. 

Branches,  NEW  YORK,  CHICAGO,  and  LONDON,  ENG. 
Gold  Medal,  Paris,  1889.  Ten  highest  award-,  Chicago,  1893. 


LAPPIN  BRAKE  SHOES, 

For  Locomotives  and  Cars. 

A  Solid  Casting  having  alternate  soft  and  chilled  sections.  Will  out- 
wear from  four  to  six  common  cast-iron  shoes.  Shows  highest  per  cent 
of  breaking  power  without  skidding  wheels  or  cutting  tires.  Sets  for 
testing  furnished  without  charge. 


General  Office, 

18  Broadway,  New  York. 


Works, 

Bloomfiekl,  Essex  Co.,  X.  J. 


Eastern  Agents, 

The  Consolidated  R'y  Supply  Co.,  258  Washington  St.,  Boston. 


22 


ciated.  This  is  in  the  design  or  arrangement  of  yards  and  stations. 
Many  railroad  men  assert  unequivocally  that  a  well-designed  yard  in 
this  country  is  a  noteworthy  exception.  It  is  no  doubt  true  that  yards 
for  sorting  trains  can  be  operated  very  economically  by  gravity,  as  in 
the  Edge  Hill  Yards  near  Liverpool,  Eng.,  where  about  2,500  cars  are 
every  night  sorted  without  the  use  of  locomotives.  Probably  where 
the  sidings  are  arranged  so  that  switching  can  be  done  mainly  by 
"poling,"  economy  also  results.  Nevertheless,  it  is  believed  to  be  true 
that  neither  of  these  methods  is  very  extensively  used  in  this  country, 
even  where  the  topography  is  well  suited  to  their  use.  The  writer  is 
not  prepared  at  this  time  to  present  any  figures  for  the  comparative 
economy  of  different  methods  of  switching,  but  the  opinion  is  con- 
fidently advanced  that,  in  the  development  and  improvement  of  rail- 
roads in  the  near  future,  the  suitable  arrangement  of  yards  is  a  point  to 
which  coDsiderable  attention  should  be  devoted,  and  with  a  view  to 
calling  upon  the  engineer  for  the  exercise  of  his  abilities  in  securing 
economy  in  operating. 

In  another  direction,  the  design  of  structures  for  the  handling^  of 
coal,  opportunity  for  building  with  reference  to  economy  in  operating 
is  evident.  In  the  proceedings  of  the  Master  Mechanics1  Association 
for  1887,  the  report  of  a  committee  shows  that  the  handling  of  coal  by 
ordinary  platform  costs  twenty  cents  per  ton ;  by  the  Kerr  or  Clifton 
Chute,  about  seven  cents ;  while  by  using  a  high  trestle  and  hopper 
bottom  cars,  the  cost  may  be  reduced  to  four  cents  a  ton.  The  chute 
which  gives  the  greatest  economy  of  operation  costs  the  most  money. 
Where  a  small  amount  of  coal  is  to  be  handled,  the  expensive  plant 
will  not  be  justified ;  where  a  large  amount  of  coal  is  to  be  handled,  it 
would  prove  ruinous  to  pay  the  higher  cost  per  ton  for  handling. 

It  is  not  the  purpose  of  this  paper  to  multiply  examples.  It  is 
enough  that  the  principle  to  be  observed  should  be  established.  The 
most  important  points  to  which  attention  should  be  given  are,  1,  Loca- 
tion ;  2,  Track  surface  ;  3,  Yards.  Beyond  these,  however,  profits  in 
railroading,  if  there  are  any,  are  made  up  nowadays  largely  of  minor 
economies.  To  secure  these,  railroads  must  be  designed  and  con- 
structed with  careful  attention  at  every  step  to  the  securing  of  economy 
in  operating.  So  impressed  is  the  writer  with  the  importance  of  this 
subject  that  this  paper  has  been  prepared  with  a  twofold  object: 
first,  to  call  again  the  special  attention  of  the  civil  engineer  to  the 
superior  importance  of  this  function  of  his  work ;  second,  to  strongly 
call  the  attention  of  railroad  men  in  other  departments  to  the  econo- 
mies which  their  engineers  can  and  ought  to  secure  them,  and  to  urge 
them  that  they  should  demand  from  their  engineers  the  exercise  of 
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their  abilities  in  this  direction.  The  writer  urges  that  the  civil  en- 
gineer should  be  employed  because  it  will  be  more  expensive  to  operate 
the  road  if  he  be  not  employed,  and  the  engineer  must  by  his  works 
justify  his  employment  for  this  purpose.  When  the  millennium  is  to 
this  extent  reached,  the  civil  engineer  will  by  universal  accord  occupy 
that  post  of  honor  which  his  real  worth  will  then  demand  for  him. 

The  President.  —  I  am  sure  we  have  all  been  very  much  pleased 
with  the  paper  presented  by  Professor  Allen.  It  shows  that  he  has 
given  a  great  deal  of  thought  to  the  subject,  and  it  will  be  a  valuable 
addition  to  our  records.  Under  our  general  rule,  the  subject  is  now 
open  for  discussion. 

Mr.  Willard.  C.  Tyler.  —  Professor  Allen  has  shown  us  how  neces- 
sary it  is  to  have  competent  civil  engineers  employed  in  the  building 
of  our  railroads ;  but  from  what  I  have  observed  on  many  roads  that  I 
have  ridden  over  I  have  almost  come  to  the  conclusion  that  they  did 
not  employ  any.  The  first  idea  in  constructing  a  railroad  is  that  it 
shall  be  straight  and  level,  that  a  railroad  should  be  built  as  the  Czar 
of  Russia  built  his  road  from  St.  Petersburg  to  Moscow.  The  engineer 
says,  "How  shall  I  build  this  railroad?  "  He  takes  a  rule  and  draws 
a  straight  line,  and  says  he  will  build  it  on  that  line.  That  is  the 
theory,  but  it  is  not  the  practice,  at  least  not  the  American  practice. 
We  are  sometimes  brought  to  a  point  in  the  construction  of  roads 
where  the  choice  seems  to  lie  "between  the  devil  and  the  deep  sea." 
I  am  not  prepared  to  say  whether  I  should  advocate  our  being  drowned 
or  burned  by  the  adversary. 

To  build  a  railroad  for  true  economy  of  operation,  it  ought  to  be 
straight  and  level ;  but  if  we  had  waited  until  that  method  of  con- 
struction became  practicable,  most  of  our  roads  would  never  have  been 
built.  If  we  followed  the  rule  of  making  them  straight  and  level,  the 
cost  of  construction  would  be  so  great  that  they  could  never  earn  their 
fixed  charges.  We  have  had  eighty  examples  in  1 893  of  roads  which  could 
not  earn  the  interest  on  their  cost,  they  being  now  in  receivers'  hands. 

Take  the  Fitchburg  Railroad  as  the  best  example  of  where  enormous 
cost  of  construction  has  been  endured  to  avoid  excessive  cost  of  opera- 
tion. The  State  of  Massachusetts  made  the  Hoosac  Tunnel,  four 
miles  long,  in  order  to  avoid  the  expense  of  twenty-eight  miles  of 
trackage  necessary  to  go  round  the  mountain,  thus  saving  many  heavy 
grades  and  curves,  at  great  cost  of  obtaining  a  gentle  grade  by  the  tun- 
nel through  the  mountain.  To  have  built  the  remainder  of  that  road 
with  a  strict  eye  to  the  theory  of  economy  of  operation  between  Fitch- 
burg and  Greenfield,  instead  of  following  the  sinuosities  of  the  river,  it 
should  have  tunnelled  through  many  of  the  hills ;  but  that  would  have 
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made  the  original  cost  of  construction  altogether  too  high  to  earn  the 
interest  upon. 

Our  roads  are  built  without  regard  to  economy  of  operation.  The 
most  familiar  example  in  this  vicinity  is  the  New  York  &  New  Eng- 
land. This  road  west  of  New  Britain  winds  up  and  down,  and  finally 
brings  up  high  above  the  Hudson  River  as  it  approaches  Fishkill,  and 
then  takes  a  header  down  to  the  river  level,  and  is  obliged  to  run  out 
two  or  three  hundred  feet  into  the  stream  on  piles,  and  then  comes 
back  to  the  shore,  instead  of  tunnelling  through  the  hills  and  making  a 
gentle  descent  from  its  level,  which  would  have  tremendously  increased 
the  cost  of  construction,  but  done  away  with  an  expensive  grade  to 
operate  upon. 

There  is  another  example  of  a  railroad  built  with  much  help  from 
the  civil  engineer,  in  the  New  York,  Ontario  &  Western.  That  road 
has,  about  half-way  between  New  York  and  Oneida,  on  its  line  a 
mountain.  Instead  of  tunnelling  through  it  they  formerly  got  over  it 
with  a  switch-back  railroad.  They  had  four  or  five  levels;  they  ran 
up  one  as  steep  as  they  could  handle  a  train  on,  then  backed  up  the 
next,  then  ran  up  the  next  one,  and  then  backed  up  another,  and  then 
climbed  over  the  remainder  of  the  mountain.  The  cost  of  this  opera- 
tion was  enormous,  especially  in  the  winter,  when  it  is  nearly  impossible 
to  back  trains  up  those  grades  through  the  snow.  They  therefore  built  a 
tunnel  through  the  mountain  about  a  year  ago  that  cost  a  very  large 
sum  of  money,  greater  than  it  seemed  possible  for  them  to  raise  for 
that  purpose.  Here  was  a  case  where  enormous  construction  charges 
were  finally  endured  to  prevent  enormous  operating  expenses. 

Another  example  of  a  railroad  undergoing  great  construction  ex- 
penses for  which  it  had  no  practical  use,  is  the  New  York  Central 
between  Albany  and  Buffalo.  They  have  four  tracks,  which  look  very 
handsome,  to  advertise,  and  they  can  say  that  it  is  the  only  four-track 
railroad  in  the  world.  The  Pennsylvania  Railroad  between  Pittsburgh 
and  New  York  has  only  two  tracks,  and  moves  on  those  two  tracks 
twice  and  one  third  the  amount  of  tonnage  annually  which  goes  over 
the  New  York  Central  with  its  four  tracks.  Therefore  it  would  seem 
that  the  extra  two  tracks  of  the  New  York  Central  are  largely  surplus 
and  maintained  at  great  cost. 

There  is  another  class  of  men  who  make  railroads  straight  on  paper, 
and  these  are  the  general  passenger  agents.  They  lay  down  a  line 
from  one  end  of  the  road  to  the  other,  perfectly  straight,  and  it  looks 
very  nice,  and  in  their  advertisements  they  say,  "This  is  our  road." 
They  don't  even  hesitate  to  move  a  town  from  one  State  to  another  in 
order  to  get  it  on  their  line.    That  is  all  right  in  theory,  but  unfor- 
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tunately  their  builders  do  not  carry  it  out  in  practice.  There  is  no 
doubt  that  the  operating  expenses  of  all  our  roads  consume  too  much 
of  their  earnings. 

A  road  to  be  operated  cheaply  should  have  as  few  curves  and  grades 
as  possible,  and  not  increase  its  length  of  mileage  by  going  round  hills 
when  it  can  go  through  them.  When  we  can  do  that  we  can  operate 
our  roads  cheaper  than  we  do  now.  Two  things  are  essential :  one  is 
the  moving  of  the  rolling-stock  over  the  rails,  and  the  other  is  to  keep 
the  rails  in  condition  to  move  the  rolling-stock  over  them.  The  more 
curves  and  grades  there  are  the  greater  will  be  the  cost  of  maintenance. 

Professor  Allen  has  brought  out  some  very  valuable  figures,  and  it 
must  have  cost  him  an  enormous  amount  of  labor  to  produce  a  paper 
of  that  kind.  His  deductions  are  very  valuable,  and  I  am  sure  his  ad- 
vice is  good,  that  if  skilful  engineers  are  employed  in  railroad  building 
we  can  operate  our  railroads  much  more  cheaply  than  we  do  now,  and 
a  much  larger  proportion  of  them  would  be  able  to  pay  dividends. 

Mr.  John  W.  Marden.  —  I  have  been  very  much  interested  in 
Professor  Allen's  paper,  and  I  think  there  are  very  many  lessons  which 
can  be  drawn  from  it  by  all  of  us.  He  has  tried  to  show  us  what  can 
be  saved  in  many  ways  by  the  employment  of  competent  civil  engi- 
neers, and  has  given  us  figures  to  show  what  can  be  saved  by  certain 
things  that  can  be  done  by  the  engineer.  He  has  also  touched  upon 
the  locomotive  and  car  departments,  and  I  think  that  in  those  depart- 
ments we  can  get  much  that  is  valuable  from  his  suggestions.  In  fact, 
if  our  railroads  in  all  their  operating  departments  would  be  willing  to 
spend  ninety  cents  and  gain  a  dollar,  there  would  be  a  very  much  better 
opportunity  to  earn  dividends  than  there  is  now.  In  the  car  and  loco- 
motive departments  there  are  thousands  of  ways  in  which  money  can 
be  saved  by  expenditure  in  certain  directions ;  and  where  it  can  be 
shown  that  an  interest  of  perhaps  ten  per  cent  can  be  saved  by  spend- 
ing an  amount  of  money  that  can  be  hired  at  five  per  cent,  it  seems  to 
me  the  investment  is  a  good  one. 

The  Fitchburg  Railroad  has  been  alluded  to  by  Mr.  Tyler.  There 
is  no  doubt  that  if  the  country  had  been  made  a  little  differently  we 
could  have  had  a  railroad  located  which  could  have  been  operated 
much  more  cheaply  j  but  under  the  circumstances  which  exist  I  don't 
know  as  it  could  be  laid  out  so  as  to  be  operated  much  more  cheaply 
than  it  is.  We  have  the  tunnel,  and  I  don't  see  how  we  can  very  well 
avoid  it.  It  has  been  a  question  whether  it  would  not  have  been 
cheaper  to  have  gone  over  the  mountain  than  through  it,  but  the  fact 
remains  that  we  have  it,  and  what  we  are  trying  to  do  is  to  make  the 
most  money  that  we  can  out  of  the  road  as  it  is.    The  engineers  resur- 
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veyed,  if  I  am  correctly  informed,,  the  line  from  Fitchburg  through  the 
tunnel,  and  a  great  many  improvements  were  made  at  large  expense,  — 
an  expense  undoubtedly  too  large,  — but  a  saving  has  been  shown  in 
the  expense  of  laying  out.  There  are  many  things  that  come  under  my 
observation  in  the  car  department  where  a  saving  can  be  made  by 
carrying  out  a  certain  line  of  expenditures,  and  I  think  that  should  be 
done  where  it  can  be  done  properly.  I  wish  we  could  have  a  paper 
read  at  one  of  our  meetings  that  should  bear  more  especially  upon  the 
locomotive  and  car  departments,  which  would  give  us  some  statistics 
with  reference  to  economy  in  their  management. 

I  think  that  Professor  Allen  is  entitled  to  the  thanks  of  our  associa- 
tion, and  if  in  order,  I  move  that  a  vote  of  thanks  be  given  him  for 
his  valuable  paper.' 

The  motion  was  unanimously  carried. 

The  President.  —  We  have  with  us  Mr.  Turner,  formerly  engineer 
upon  the  Fitchburg  road,  and  we  shall  be  very  much  pleased  to  hear  a 
few  words  from  him  upon  this  subject. 

Mr.  E.  K.  Turner.  —  Mr.  President  and  gentlemen  :    As  the  Fitch- 
burg Railroad  has  been  alluded  to,  it  may  be  interesting  to  have  a  little 
history  of  that  road.    It  was  the  Massachusetts  Railroad  when  it  was 
started.    At  that  time  money  was  scarce  and  difficult  to  get,  and  it  was 
hard  work  to  get  enough  to  build  a  cheap  road.    It  was  built  and  used 
until  about  1875,  and  at  that  time  its  location  through  the  tunnel  made 
it  necessary  to  enlarge  its  facilities  and  change  the  road.    For  thirty 
years  that  road  was  used.    To  have  put  that  road  in  proper  shape  for 
a  large  business  when  it  was  built  would  have  increased  the  expense 
three  millions.    In  thirty  years  it  would  have  doubled  enough  times  to 
give  twenty-four  millions.    In  1875  we  went  to  work  to  improve  the 
road,  getting  it  ready  for  new  business,  and  from  that  time  until  1885 
about  four  million  dollars  were  spent  to  put  it  into  the  shape  it  is  now 
in.    I  do  not  mean  to  say  it  was  necessary  to  build  a  cheap  road  when 
it  was  built,  but  it  was  thought  advisable,  and  when  the  proper 
time  came  for  something  else,  it  was  provided.    I  think,  so  far  as  the 
grades  are  concerned  now  on  that  road,  that  they  have  been  reduced 
from  60  and  70  feet  grades,  coming  east,  to  47  feet.    There  were  long 
gradients,  and  47  feet  was  the  best  we  could  get,  and  that  we  adopted 
as  a  ruling  grade.    There  were  grades  up  and  down.    There  was  an 
attempt  made  to  reduce  them  to  single  long  gradients,  and  in  one  case 
I  kept  an  account  of  the  number  of  cars  handled  by  a  locomotive,  and 
found  that  this  change  of  gradients  resulted  in  saving  about  13  per 
cent.    I  think  most  of  the  roads  in  this  part  of  the  country  were  built 
under  the  same  conditions  as  the  Vermont  and  Massachusetts.  There 
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was  a  light  business  in  prospect,  the  amount  of  traffic  coming  was 
apparent  to  nobody,  it  was  an  unknown  quantity,  and  no  equation  that 
I  know  of  would  work  out  the  results.  It  was  better  that  the  roads 
should  be  built  cheaply  at  that  time  and  afterwards  improved.  For 
instance,  the  Boston  &  Albany  road  has  been  improving  for  a  number 
of  years,  and  the  grades  have  been  changed  wherever  they  could  be 
with  that  end  in  view,  and  I  have  no  doubt  that  a  large  saving  was 
effected  in  that  way.  There  is  very  little  on  the  general  subject  that  I 
can  say  after  the '  instructive  and  interesting  paper  which  Professor 
Allen  has  read. 

Mr.  W.  F.  Ellis.  — When  the  State  of  Massachusetts  appropriated 
#545,ooo  to  finish  the  Fitchburg  road  from  Greenfield  to  the  Hoosac 
Tunnel,  the  road  was  partly  built,  and  I  was  at  work  in  the  engineer's 
corps  of  location  and  construction  from  below  Charlemont  to  the  Tun- 
nel, and  I  remember  the  orders  of  the  chief  engineer,  Mr.  Field,  were 
that  the  road  had  got  to  be  finished  on  that  appropriation.    The  rails 
were  laid  and  trains  were  allowed  to  get  to  the  Deerfield  River  by  our 
putting  in  a  great  many  eight-degree  reverse  curves,  especially  around 
Zoar,  which  was  a  great  disadvantage  to  the  running  of  the  trains.  But 
if  the  ideas  of  Mr.  Field  as  a  civil  engineer  could  have  been  carried 
out,  the  Hoosac  Tunnel  road  would  not  have  been  in  existence  to-day, 
because  it  never  could  have  been  finished  with  the  amount  of  money 
appropriated.     After  the  State  had  put  the  money  in  and  trains 
were  running,  the  road  was  turned  over  to  the  Fitchburg  road,  and 
there  was  $100,000  expended  over  the  State's  money.    I  bring  out  this 
fact  to  show  that  in  a  great  many  cases  the  ideas  that  the  engineers 
had  were  similar  to  those  that  Mr.  Allen  has  put  forth  to-night.  They 
are  not  allowed  to  put  them  into  practice  in  many  cases  by  the  organ- 
izers of  new  roads,  and  they  have  got  to  build  the  road  they  are 
engaged  on  with  the  money  at  the  command  of  the  company.    To  do 
so  more  curvature  is  put  in,  and  in  some  cases  where  the  roads  become 
bankrupt  before  they  commence  running,  new  engineers  come  on,  as  I 
have  myself  gone  on  roads  partly  finished,  and  lay  them  on  different 
grades  from  what  was  originally  intended,  in  order  to  get  them  finished. 

I  was  much  pleased,  in  listening  to  Professor  Allen's  paper,  to  see 
that  in  certain  instances,  where  the  amount  of  money  to  be  used  is  100 
per  cent,  he  allows  one  quarter  of  it  to  go  to  the  maintenance  of  the 
way  department,  which  is  the  foundation  of  all.  If  the  foundation  is 
not  kept  up  in  good  condition,  it  will  be  to  the  disadvantage  of  the 
transportation  department,  and  a  larger  percentage  of  money  will  be 
lost  than  I  think  the  railroads  to-day  realize. 

Mr.  James  N.  Lauder.  — After  hearing  the  able  paper  presented  by 
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Professor  Allen,  and  realizing  the  thorough  manner  in  which  he  has  fig- 
ured the  subject,  especially  in  giving  statistical  information  in  regard  to 
the  cost  in  detail  of  operating  a  railroad,  and  what  could  be  saved  by 
slight  outlays  in  many  cases,  by  reason  of  cutting  down  the  grades  and 
somewhat  changing  the  lines,  I  hesitate  about  saying  anything  on  this 
subject.    It  is  such  a  deep  one  and  so  vast  that  the  matter  treated  in 
his  paper  would  need  to  be  thought  over  and  digested  before  one  could 
discuss  the  propositions  that  he  has  brought  forward  with  any  degree 
of  satisfaction.     There  is  one  thing,  however,  that  occurred  to  me,  that 
I  think  might  be  done  at  a  comparatively  small  expense,  on  many  of 
our  railroads,  that  would  produce  a  large  measure  of  economy,  and 
that  is  providing  better  facilities  for  sorting  cars.    I  do  not  think  there 
are  five  per  cent  of  the  yards  in  the  United  States  where  trains  are 
made  up,  and  cars  shifted  between  the  trains  and  sorted  out,  that  were 
ever  designed  with  any  idea  of  the  service  that  they  were  to  be  put  to. 
It  was  simply  to  get  land  enough,  and  on  this  land  place  a  large  num- 
ber of  tracks,  sufficient  to  furnish  storage  capacity  for  the  cars  that 
might  come  to  that  particular  yard.    Now,  there  is  no  doubt  yards  can 
be  designed  where  the  sorting  of  the  cars  could  be  done  very  much 
more  economically  than  it  can  in  the  usual  way.    The  ordinary  way  is 
to  hitch  on  a  string  of  cars  and  drill  them  back  and  forth ;  perhaps 
making  them  into  long  trains  of  40  or  60  cars,  and  giving  as  many 
movements  to  that  entire  train  as  there  are  cars  in  the  train.    This  to 
the  mechanical  department  means  something.    I  assume,  and  I  think 
my  friends  here  who  have  charge  of  the  maintenance  of  cars  on  our 
railroads  will  agree  with  me,  that  a  very  large  percentage  of  the  repairs 
of  cars— I  am  now  speaking  of  freight  cars  — are  brought  about  by 
the  handling  of  these  cars  in  the  yards,  sorting  them  out  and  getting 
them  to  their  proper  places,  by  what  is  commonly  termed  switching. 
In  these  yards,  while  this  switching  is  going  on,  much  damage  to  the 
cars  is  done.    But  if  we  could  have  proper  yards  for  this  service  it 
would  largely  reduce  the  -  bad  order"  car  list  on  every  road  in  the 
United  States,  I  believe.    I  hope  at  some  future  time  that  we  can  pre- 
vail upon  some  of  our  members,  and  if  necessary  go  outside  and  get 
some  civil  engineer  who  is  posted  in  the  best  modern  methods  em- 
ployed in  Europe  as  well  as  America,  to  give  us  a  paper,  illustrated  per- 
haps with  drawings,  upon  this  subject,  and  show  us  the  proper  yard  to 
sort  cars  in,  when  they  are  brought  there  to  be  made  up  into  trains  or 
to  be  placed  where  they  can  be  unloaded.    It  would  be  one  of  the 
most  interesting  subjects  that  we  could  listen  to,  and  it  should  be  an 
exposition  by  a  thoroughly  competent  man  in  this  matter  of  switching 
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I  unfortunately  had  charge  of  the  car  department  of  a  railroad  for 
ten  years,  and  I  think  that  I  may  say  that  I  know  something  about 
taking  care  of  freight  cars  that  are  broken  up  in  yard  switching 
There  are  plans  of  yards  in  existence  to-day,  and  some  in  operation, 
where  this  switching  is  done  on  an  entirely  different  plan  from  the  old 
method  of  hitching  forty,  fifty,  or  sixty  cars  together,  and  drilling  that 
whole  train  back  and  forth  to  get  at  individual  cars.  It  is  one  of  the 
important  things  brought  out  by  this  paper,  and  I  trust  that  we  shall 
have  a  paper  presented  to  us,  showing  better  methods  of  handling 
freight  cars  in  yards  at  terminal  points  than  now  generally  prevail. 

Mr.  Willard  C.  Tyler.— I  am  afraid  I  was  misunderstood  in  my 
remarks  about  the  Fitchburg  road  as  an  example  of  a  road  where 
great  initial  cost  had  been  endured  to  effect  economy  in  operation. 
We  are  always  between  the  two  alternatives  of  excessive  cost  of  con- 
struction for  a  level  road,  and  excessive  cost  of  operation  for  one  with 
heavy  grades  and  curves.    I  took  the  Fitchburg  road  as  the  best 
example  where  extraordinary  cost  had  been  incurred  to  reduce  the 
expense  of  operation.    I  have  no  doubt  they  expended  all  the  money 
they  could  raise  in  building  the  road  between  Greenfield  and  North 
Adams,  and  I  can  easily  see  there  was  a  very  poor  outlook  for  the 
earnings  of  that  road  when  it  was  built.    I  call  to  mind  another  rail- 
road in  this  country  as  the  best  example  of  high  cost  construction  to 
secure  economy  of  operation.    That  is  the  West  Shore.    That  was 
built  with  the  intention  of  handling  through  freight  at  the  lowest  pos- 
sible cost  of  operation.    We  all  know  its  enormous  money  cost.  It 
went  through  hills,  made  deep  cuts  and  low  grades.    Then  at  Coey- 
man's  Junction,  about  fifteen  miles  south  of  Albany,  it  swung  off  north- 
west and  hit  Utica  about  two  and  one  half  miles  back  of  the  city,  and 
then  went  on  about  twelve  miles  south  of  Rochester,  necessitating  the 
changing  on  to  another  road  for  passengers  to  get  into  that  city.  It 
did  manage  to  hit  Syracuse  on  the  north  edge  and  run  along  at  the 
side  of  the  salt  pits.    Then  the  money  gave  out,  and  it  proceeded 
with  a  single  track  to  Buffalo,  and  is  a  single-track  road  to  this  day 
from  Syracuse  to  Buffalo.    That  is  the  best  example  in  this  country 
of  building  a  railroad  at  low  cost  of  construction  and  finishing  it  com- 
pletely before  it  was  operated.    Owing  to  this  high  cost,  the  West 
Shore  has  never  earned  its  fixed  charges. 

I  want  to  mention  a  fact  in  connection  with  the  Lake  Shore  road 
for  the  benefit  of  Mr.  Allen,  and  that  is,  during  the  early  part  of  1893 
the  grades  on  that  road  were  all  reduced,  so  that  none  of  them  exceeds 
fifteen  feet.  That  is  probably  the  best  example  of  a  straight  and  level 
railroad  of  five  hundred  miles  in  this  country.    I  think  the  operating 


37 


ZEST-fc-BXiXSmES  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 

ORIGINAL  MANUFACTURERS  OF  ^^^^^^^^^^^ 

AIR  BRAKE,  CAR  HEATING, 

WATER,  STEAM,  TANK  AND  TENDER 

HOSE. 

Baskets ,  P«kinqs, 

AND 

MECHANICAL  RUBBER  GOODS  FOR  RAILROADS. 


CAR 
HEATING 


AVAkEBOOMS  : 
BOSTON: 

256,  258,  260  Devonshire  Street. 
NEW  YORK:  ,  o 

100  Chambers  Street. 

CHICAGO: 

107-109  Madison  Street. 

ST.  LOUIS: 

Ninth  St,  and  Washington  Av- 
SAN  FRANCISCO : 

405-407  Market  Street. 

PORTLAND.  ORE.: 

20  North  Front  Street. 


 THE  

Safely  Car  Healing  and  Lighting  Go, 

160  Broadway,  New  York. 

Heating  Systems  .  .  . 

By  Hot  Water  circulation  and  direct  Steam  with  Regulating  Devices. 
Reliable  and  Uniform  Heat. 
Economical  and  Rapid  Circulation. 

Gibbs  Automatic  Coupler  of  Westinghouse  type,  absolutely  steam  tight. 

Lighting  System  .  .  . 

The  Celebrated  Pintsch  Compressed  Oil  Gas  method. 

In  use  on  over  55,000  cars  in  Europe  and  America. 

Adopted  by  the  U.  S.  Lighthouse  Board  for  lighting  Buoys. 

The  Best,  Most  Economical  and  only  Safe  Light  for  Railroad  purposes. 

In  Brilliancy  and  Cleanliness'unsurpassed. 
A.  W.  SOPER,  President.  C.  H.  HOWARD,  Secretary. 

ROBERT  ANDREWS,  Vice=President.      W.  R.  THOMAS,  Treasurer, 
ROBERT  M.  DIXON,  Mechanical  Engineer. 


38 


expenses  of  this  current  year  on  the  Lake  Shore  road  will  be  found  to 
be  less  than  on  any  railroad  of  its  size  in  the  country. 

Mr.  J.   H.   Graham.  —  Isn't   the    Canada   Southern   road  built 
straight  ? 

Mr.  Tyler.  —  In  reply  to  that  I  would  say  that  my  remarks  applied 
to  railroads  in  this  country,  and  I  am  afraid  that  that  road  could  not 
be  considered  as  in  the  United  States.  The  country  through  which 
the  Canada  Southern  runs  is  so  level  that  it  could  hardly  have  been 
built  otherwise  than  straight,  and  there  was  no  good  reason  for  making 
it  crooked,  even  if  they  had  wanted  to  do  so. 

The  President.  —  We  have  with  us  Mr.  Sutherland  of  the  Boston, 
Revere  Beach  &  Lynn  Railroad,  and  we  shall  be  pleased  to  hear  from  him. 

Mr.  R.  D.  Sutherland.  —  This  subject  is  too  deep  for  me  too  under- 
take to  say  anything  about  it,  and  furthermore  I  am  not  sufficiently 
familiar  with  the  topography  of  the  country  to  charge  the  civil  engineers 
with  so  much  guilt  as  some  others  are  inclined  to  do.  I  think  if  they 
had  been  allowed  to  display  their  ability  more  than  they  have  been,  in 
all  probability  there  would  have  been  better  results  than  we  have 
attained. 

The  President.  —  We  should  be  glad  to  hear  a  word  from  Mr. 
Coghlan,  of  the  same  railroad. 

Mr.  John  Coghlan.  —  Mr.  President :  I  have  not  much  to  say, 
because  the  subject,  in  which  we  are  all  interested,  has  been  covered 
so  well  by  Professor  Allen.  In  my  early  days  I  was  connected  with 
some  railroad  engineers,  who  were  laying  out  railroad  structures  on  the 
other  side  of  the  Atlantic,  and  observed  some  improvements  there 
which  might  be  economically  introduced  into  this  country.  Their 
expense  was  so  great  that  it  would  have  been  out  of  the  question  in 
the  past,  and  as  to  the  present  system  in  Europe  for  the  economical 
handling  of  railroad  cars,  Professor  Allen  and  Mr.  Lauder  have  spoken 
of  that.  The  time  may  come  when  such  a  system  may  be  introduced 
into  this  country,  for  handling  freight  cars  especially,  but  I  am  afraid 
it  will  not  be  in  our  time. 

The  President.  —  We  have  with  us  a  division  master  mechanic, 
Mr.  Wiggin,  and  he  can  probably  tell  us  whether  Professor  Allen  was 
right  or  not  in  his  deductions. 

Mr.  C.  E.  Wiggin. — I  think  Mr.  Lauder  would  be  better  able  to 
speak  in  regard  to  the  division  you  refer  to  than  myself,  because  he 
had  a  much  longer  connection  with  it,  and  knows  its  ins  and  outs 
better  than  I  do. 

Mr.  James  N.  Lauder.  —  I  entirely  agree  with  Mr.  Wiggin.  I  com- 
menced my  railroad  service  when  fourteen  years  of  age  on  the  railroad 
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which  is  now  the  Concord  Division  of  the  Boston  &  Maine,  the  road 
with  which  Mr.  Wiggin  is  now  connected.  It  seems  to  me  I  have 
walked  the  whole  length  of  that  road  a  hundred  times,  and  I  presume 
I  have  many  times,  and  I  don't  envy  Mr.  Wiggin  in  operating  that 
northern  road  in  New  Hampshire.  That  was  built  in  the  forties,  well 
built  and  engineered,  considering  the  topography  of  the  country.  It 
is  a  road  with  heavy  grades  and  sharp  curves,  built  through  a  very 
hard  country  to  lay  down  a  railroad  in,  and  it  has  played  an  impor- 
tant part  in  the  development  of  lines  to  the  West  which  are  running 
to-day,  passing  a  large  Western  traffic,  perhaps  as  large  as  any  single- 
track  road  of  this  country  ;  and  it  has  been  operated  with  great  success, 
and  I  congratulate  Mr.  Wiggin  on  that  fact.  Now,  it  seems  to  me 
this  subject  is  about  exhausted.  The  fact  is  that  Professor  Allen  has 
treated  the  matter  with  so  much  ability  there  is  very  little  left  for  us 
to  say  and  nothing  to  criticise.  All  his  propositions  are  so  consis- 
tent with  what  is  proved  by  experience  and  common  sense  that  I  can 
see  nothing  in  what  he  has  advanced  to  take  exception  to.  I  move 
that  the  discussion  be  closed.    Motion  carried. 

At  this  point  the  meeting  adjourned  and  repaired  to  the  adjoining 
room  to  partake  of  a  lunch. 
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flew  Enolanb  IRailroab  Club. 


Meeting   held  at   IVesleyan  Hall,  j6  Bromfield  Street,  Boston,  on 


President  Chamberlain  occupied  the  chair,  and  announced  as  the 
subject  for  the  next  meeting,  "Some  Incidents  of  Life  in  Mexico,"  a 
paper  prepared  by  Mr.  F.  M.  Twombly,  of  the  New  York,  New  Haven 
&  Hartford  Railroad. 

Mr.  Lauder  moved  that  the  President  appoint  a  committee  of  three 
to  recommend  a  list  of  officers  for  the  ensuing  year,  to  report  at  the 
next  meeting.  Carried.  The  President  appointed  as  such  committee 
Messrs.  Lauder,  Marden,  and  Adams. 

The  President  announced  as  the  subject  for  discussion  for  the 
evening,  "  Lubrication  of  the  journals  on  Rolling  Stock,  and  the  Cause 
of  Hot  Boxes,  and  What  can  be  Done  to  Obviate  Them,"  to  be  opened 
by  Mr.  F.  D.  Adams,  of  the  Boston  &  Albany  Railroad. 


Mr.  President,  and  Gentlemen  of  the  New  England  Railroad  Club, — 
At  the  last  meeting  we  were  entertained  here  by  a  very  instructive 
paper  by  Prof.  Allen.  Of  course  you  know  very  well  that  I  am  not 
able  to  come  before  you  with  any  such  paper  or  any  such  discourse  as 
Prof.  Allen  gave  us.    I  am  not  a  graduate  of  any  of  the  schools.  I 
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am  simply  a  workingman.  I  have  had  some  experience  with  journal 
bearings,  and  I  can  simply  give  you  my  judgment  and  opinion  from 
some  of  that  experience. 

The  causes  of  hot  boxes  are  various.  The  first,  perhaps,  would  be 
alluded  to  as  an  excessive  load.  If  we  get  an  unusual  load  upon  a 
certain  amount  of  bearing  surface,  it  is  very  easily  understood  by  every 
one  that  it  gives  us  such  an  amount  of  friction  as  to  be  absolutely  im- 
possible to  keep  it  from  heating.  If  the  bearing  surface  is  sufficiently 
large  to  meet  the  demand,  and  properly  lubricated,  there  is  no  great 
difficulty  in  making  it  run  without.  The  size  of  the  journal  enters  into 
it  very  largely.  In  the  olden  times,  as  those  of  us  who  are  somewhat 
old  in  the  service  know  very  well,  the  journals  were  very  small  to  what 
they  are  now.  They  have  grown  gradually  larger.  When  they  arrived 
at  about  x  5?  it  was  supposed  that  they  had  got  it  abundantly  large, 
and  that  they  would  carry  all  the  loads  that  might  be  required  of  them 
in  the  most  economical  way.  Those  of  you  who  were  familiar  with 
the  earlier  history  of  the  Master  Car  Builders'  Association  will  recall 
very  well  that  we  had  quite  a  war  of  words  in  order  to  obtain  an  ad- 
ditional size  to  our  journals.  The  mechanics  through  the  country 
were  very  generally  opposed  to  increasing  the  size  of  our  journals  ;  and 
it  was  with  a  great  deal  of  difficulty,  and  required  a  little  shrewdness, 
to  succeed  in  getting  them  increased  at  all.  There  was  quite  a  fair 
number  who  were  anxious  to  increase  the  size  of  the  journal,  but  there 
was  so  much  opposition  to  it  that  it  was  with  a  great  deal  of  difficulty 
that  any  increase  was  arrived  at.  Finally,  by  a  sort  of  compromise, 
we  succeeded  in  getting  adopted  by  the  Master  Car  Builders'  Associa- 
tion the  3^x7  journal,  which  was  an  additional  amount  of  bearing 
surface  of  some  five  or  six  inches  to  a  journal.  Some  two  or  three 
years  afterwards  this  was  adopted  by  the  Master  Mechanics'  Associa- 
tion. The  mistake  we  made  at  that  time  was  that  we  did  not  get  them 
larger.  If  we  had  made  it  larger  then,  we  should  have  been  better  off 
than  we  were. 

Since  that  time,  as  you  are  all  aware,  there  has  been  an  increase  of 
the  size,  which  has  made  it  very  much  better  for  the  loads  we  carry 
at  the  present  time. 

Now,  while  we  have  a  great  many  of  those  old  cars  in  existence,  the 
tendency  of  our  freight  men,  freight  agents,  and  shippers  is  to  load 
these  cars  without  regard  to  the  size  of  the  journal.  The  consequence 
is  that  very  many  of  them  are  overloaded  and  the  hot  box  is  no  un- 
common thing;  some  of  them  even  so  much  as  to  cut  or  break  the 
journals  off  by  the  extreme  load  that  is  put  on  those  small  journals. 

The  journal  adopted  for  the  present  car  is  very  much  larger.  Four 
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and  a  quarter  by  eight  is  what  is  adopted  as  the  standard,  and  it  is 
very  much  better  adapted  to  the  needs  and  wants  of  the  present  car 
than  the  old  ones.  But  while  we  have  so  many  of  our  old  cars  that  are 
still  with  small  journals  and  liable  to  be  overloaded  at  all  times,  we 
shall  continue  to  have  that  trouble  with  hot  boxes  which  we  have 
always  had  to  a  greater  or  less  extent.  The  increase  of  bearing  surface 
now  is  more  than  double  what  it  was  on  our  cars  twenty  years  ago. 

Another  cause  of  hot  boxes  is  the  bad  fitting  of  the  brass.  A  good 
many  brasses  are  put  in,  and  used  perhaps,  that  are  too  rough  —  not 
finished  as  they  ought  to  be — do  not  properly  fit  the  journal.  The 
consequence,  of  course,  would  naturally  be  that  they  would  get  hot 
before  they  get  worn  down  to  a  fit  on  the  bearing. 

There  is  another  point  that  I  have  noticed  myself,  and  I  presume 
most  all  other  experienced  men  have  noticed  in  their  experience.  The 
style  of  brass  that  was  adopted  by  the  society  at  first  with  the  3^x7 
journal  —  and  I,  believe  generally  the  same  style  of  brass  is  adopted  for 
the  4%  x  8  — was  an  octagon  back.  I  have  found  in  many  cases —  and 
this  is  absolutely  certain  to  make  a  hot  box  —  that  the  key  was  too  nar- 
row on  the  edge  ;  in  other  words,  it  would  bear  upon  the  edge  of  the 
key  and  not  fit  upon  the  back  of  the  brass.  In  that  case  it  hugs  the 
journal  tight.  The  longer  it  wears  the  worse  it  becomes,  because  the 
brass  gets  a  little  thin,  and  it  will  spring  a  little,  and  it  will  hug  it  tight, 
preventing  the  lubricating  matter  from  flowing  in  over  the  journal. 
The  consequence  is  a  hot  box  invariably.  I  find  that  to  be  the  case  in 
very  many  instances.  I  found  it  quite  recently  in  some  cases  among 
cars  that  have  come  under  my  observation. 

Another  source  of  hot  boxes  is  a  very  simple  thing.  It  would  seem 
as  though  anybody  would  know  better  than  to  do  it,  but  still  it  is  done 
by  a  great  many.  That  is  improper  packing.  I  believe,  and  I  think 
others  will  agree  with  it,  that  very  many  journals  that  run  hard  are 
brought  into  that  condition  by  a  continued  jamming  of  waste  into  them 
without  ever  removing  it,  and  packing  it  so  hard  into  the  back  part  of 
the  boxes  that  no  oil  will  pass  through  it  at  all.  It  is  like  wringing  a 
cloth  out  of  oil  or  water;  )ou  can  get  it  so  solid  and  so  hard  that  you 
cannot  get  any  lubricant  through  it  at  all.  I  believe  this  is  the  source 
of  very  many  hot  boxes.  The  oiler  comes  along  and  looks  in.  It  is  a 
little  dry.  He  jams  in  some  waste  and  turns  in  a  little  oil  and  calls  it 
all  right.  He  thinks  he  has  got  plenty  of  oil,  when  there  is  no  oil  at  all 
except  just  at  the  front  of  his  box.  The  back  end  of  the  journal,  or  the 
rear  part  of  the  box,  will  be  perfectly  dry.  No  oil  will  get  there  at  all. 
He  will  go  off  supposing  it  to  be  all  right,  and  within  ten  miles  it  will 
be  as  hot  as  can  be.    I  have  found  that  to  be  a  very  frequent  occur- 
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rence.  It  has  been  a  source  of  annoyance  a  great  many  times  to  try  to 
impress  upon  our  men  sufficiently  the  fact  that  they  must  remove  all 
the  waste  and  clean  it  out,  shake  it  up,  re-oil  and  re-pack  it.  That  is 
the  only  way  to  obviate  that  difficulty. 

Another  cause  sometimes  occurs,  though  perhaps  not  so  frequently. 
Occasionally,  by  the  vibration  of  the -box  and  the  jolting  of  the  car  over 
the  line,  the  box  will  rise  a  little  off  of  the  journal.  Just  at  that  moment 
it  may  catch  a  string  of  waste  and  draw  it  over  the  top  of  the  journal, 
and  remain  there  ;  and  that  will  almost  always  cause  a  hot  box. 

Another  thing,  and  perhaps  the  principal  difficulty  in  all  the  trouble 
with  hot  boxes,  is  the  liability  of  dirt  and  grit  and  dust  to  get  into  the 
journals.  We  all,  I  think,  are  fully  convinced  of  the  crudeness  of  the 
old  style  of  dust  guard  on  our  old-fashioned  boxes.  They  are  liable, 
in  the  first  place,  to  be  considerably  open,  and  if  they  are  quite  tight 
when  they  are  first  put  in,  they  will  very  soon  wear.  The  lateral 
motion  operates  and  produces  precisely  the  same  result  that  a  pump 
would,  and  it  is  constantly  pumping  the  dust  and  dirt  into  the  back 
end  of  the  box.  Even  if  the  front  is  tight,  with  a  good  tight  cover, 
you  are  constantly  bringing  dirt  and  grit  into  the  box  through  the 
back  packing.  I  think  that  is  indisputable.  If  the  box  can  be  made 
so  as  to  keep  the  dirt  out  absolutely,  if  it  is  properly  oiled  and  well 
fitted,  if  the  load  is  adapted  to  the  bearing  surface,  and  if  the  journal 
is  of  the  proper  size,  I  do  not  believe  there  need  be  a  great  deal  of 
trouble  with  hot  boxes. 

On  our  freight  trains — : of  course  we  all  understand  —  the  cars  are  so 
numerous  that  it  would  hardly  be  expected  that  an  oil  man  is  going  to 
see  and  open  all  the  boxes  that  run  over  our  roads.  It  would  require 
an  army  of  men  to  do  that ;  and  we  are  not  allowed,  particularly  in 
these  hard  times,  to  employ  men  enough  hardly  to  meet  that  necessity. 
Consequently  they  are  allowed  to  run  till  they  get  hot,  most  all  of 
them,  before  they  are  oiled  at  all.  I  am  speaking  now  of  freight  cars. 
The  result  is  that  the  larger  proportion  of  our  hot  boxes  is  on  freight 
trains.  Passenger  trains  are  entirely  different.  They  are  looked  after. 
They  are  supposed  to  be  kept  in  such  condition  that  they  will  run 
from  one  terminus  to  another  without  any  delay.  The  roads  generally 
accomplish  this,  but  with  all  the  care  that  we  may  bestow  upon  then, 
more  or  less  of  them  get  hot. 

In  this  connection  I  would  like  to  allude  to  some  remarks  that  I  saw 
in  the  report  of  the  Western  Railway  Club,  from  Mr.  Waite,  of  the 
Lake  Shore  road.  I  think,  if  I  am  not  mistaken,  that  he  reported 
that  they  had  on  that  line  of  road,  in  their  passenger  equipment,  54, 
and  an  average  of  1,100  and  some  odd  hot  boxes  a  month  on  freight. 
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I  suppose  they  were  not  all  red  hot,  but  warm  enough  to  be  called 
hot  boxes.  It  seemed  to  me  that  that  was  an  enormous  amount.  I  may 
be  mistaken  about  it,  but  I  think  I  am  correct.  I  then  took  a  little 
pains  to  make  some  comparisons  with  our  own  cars.  Of  course  that 
would  depend  largely  upon  the  mileage  that  was  made.  I  ascertained 
that  they  were  making  about  double  the  mileage  in  their  passenger 
trains  that  we  were.  That  would  subject  us  to  the  necessity  of  having, 
in  the  same  proportion,  27  or  more  hot  boxes.  I  took  pains  to  look 
over  the  record  of  the  hot  boxes  that  we  had  on  the  Boston  &  Albany 
road  for  a  year.  They  are  supposed  to  give  a  report  of  all  of  them 
that  are  hot ;  and  all  the  boxes  that  were  reported  on  the  Boston  & 
Albany  cars  for  a  year  were  25,  —  two  a  month.  It  compared,  I  thought, 
very  favorably  with  the  Lake  Shore  report. 

The  matter  of  oil  I  did  not  go  into,  to  examine  exactly  how  that 
compared.  In  fact,  I  hardly  know  how  anybody  can  find  out  very 
definitely  about  the  amount  of  oil  used  in  boxes,  etc.,  with  any  definite- 
ness  as  to  mileage,  because  mileage  is  not  kept  on  freight  trains  at  all. 
I  do  not  know  of  anybody  that  does. 

Now  I  am  going  to  allude  to  a  meeting  we  had  here  some  time  ago 
when  we  had  this  matter  up  for  discussion.  It  was  two  or  three  years 
ago,  or  something  like  that.  Brother  Lauder  had  made  some  rather 
elaborate  tests  as  to  the  wear  of  journal  brasses,  some  very  careful  ex- 
periments, and  he  came  forward  here  with  the  statement,  if  I  remember 
right,  —  and  if  I  am  wrong  Brother  Lauder  will  correct  me,  —  that 
1,200  miles  was  considered  a  good  wear  for  an  ounce  of  brass.  I  had 
had  no  such  experience,  because  I  had  not  thought  of  the  idea  in  that 
way,  and  had  not  taken  any  pains  to  test  the  matter  or  look  into  it  in 
that  form.  It  excited  my  curiosity  a  little,  and  when  I  went  back 
home  I  made  some  examinations.  I  weighed  100  brasses,  and  took 
the  average  of  the  100  for  the  weight  the  brass  is  supposed  to  be  in  the 
first  place,  which  I  thought  was  fair.  Then  I  weighed  quite  a  good 
many  brasses  that  I  had  taken  out,  where  I  knew  what  the  mileage 
was,  and  I  found  we  were  making  about  3,000  miles  to  the  ounce, 
which  was  more  than  double.  Now  I  am  not  prepared  at  all  to  dispute 
Brother  Lauder's  position.  If  he  found  1,200  miles  to  the  ounce  the 
amount  of  wear  for  his  brass,  and  if  he  was  satisfied  with  that,  why,  I 
ought  not  to  find  any  fault ;  but  we  were  not  satisfied  with  it. 

Since  that  I  have  taken  a  good  deal  of  pains  to  keep  the  mileage  of 
our  brasses,  and  I  have'  examined  the  thing  pretty  thoroughly.  We 
are  making  on  an  average,  for  our  passenger  trains,  not  far  from  3,500 
miles  to  the  ounce  of  wear.  That  is  about  the  average  amount  of  brass 
worn  off  on  our  passenger  trains.    I  did  not  look  after  the  freight  in 
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that  matter  because  it  is  very  difficult  to  keep  track  of.  In  the  case 
of  passenger  trains  we  can  tell,  without  any  difficulty  at  all,  the  number 
of  miles  they  make,  the  number  of  ounces  they  wear  off,  and  the  num- 
ber of  hot  boxes  we  have.  I  mention  this  not  to  blow  my  own  horn 
at  all :  I  simply  state  it  as  a  matter  of  fact ;  and  if  the  experience  that 
we  have  had  in  the  matter  is  of  any  benefit  to  those  that  listen,  why,  it 
may  accomplish  a  good  end. 

I  have  brought  here,  for  a  sample,  some  brasses  that  I  would  like  to 
have  all  the  mechanics  look  at.  The  mileage  is  marked  on  the  brass. 
I  have  a  brass  on  which  the  lead  is  not  worn  out  that  has  run  75,000 
miles.  Another  one  that  ran  on  the  same  end  of  the  axle  has  worn  off 
just  16  ounces.  Another  one  that  ran  on  the  other  end  of  the  axle  is 
worn  more,  though  of  course  it  made  the  same  number  of  miles.  It 
wore  off  22  ounces.  The  brasses  are  different  makes.  Another  brass 
that  has  made  194,000  miles  is  not  more  than  half  worn  out.  In  other 
words,  it  will  make  40,000  or  50,000  miles  more  easy  enough.  The 
average  wear  of  our  brasses  in  passenger  trains  is  about  i45>°°°  miles- 
It  does  not  vary  much  from  that. 

I  took  a  good  deal  of  pains  to  find  out  the  exact  number  of  hot 
boxes  reported  on  our  road,  both  freight  and  passenger,  this  last  year. 
I  went  over  the  whole  report,  and  I  found  we  had  546.  I  won't  say 
that  there  might  not  have  been  other  boxes  that  were  hot  that  were 
not  reported ;  but  the  order  stands  that  they  shall  report  them  all  to 
me,  and  it  would  be  supposed  that  they  would  obey  the  order  tolerably 
well.  Of  that  number  eighty-two  were  on  passenger  trains,  and  they 
were  made  up  in  this  way.  Twenty-five  of  them  were  on  our  own 
coaches.  Twenty-five  of  them  were  on  the  Wagner  sleepers..  Of 
course  you  all  understand  there  are  but  few  Wagner  sleepers  compared 
with  the  coaches  that  run  on  our  road.  The  balance,  thirty-two,  were 
on  New  York  &  New  Haven  cars  that  run  over  our  road.  The  aver- 
age miles  run  to  each  hot  box  would  be  480,000  miles.  Excuse  me 
for  speaking  of  our  road,  but  I  have  no  experience  with  any  other 
road. 

Now,  as  I  told  you  in  the  first  place,  I  did  not  purpose  to  make  an 
elaborate  address  or  anything  of  that  kind.  I  have  only  simply  stated 
a  few  facts  and  given  a  few  of  the  reasons  that  I  thought  were  the  oc- 
casion of  hot  boxes.  I  have  not  said  much  about  how  to  remedy  them. 
The  best  way,  in  my  judgment,  to  remedy  hot  boxes,  would  be  to  have, 
in  the  first  place,  a  good,  serviceable,  tight  oil  box.  Use  any  one  you 
please,  only  make  it  tight,  and  make  it  tight  at  the  back  end.  It  is  an 
easy  matter  to  make  a  tight  box  on  the  front  end,  but  the  question  is 
to  make  it  tight  around  the  journal.    Make  it  tight  around  the  back 
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end,  and  you  will  have  a  box  that  won't  get  dirt  into  it,  the  brass  will 
wear  twice  as  long,  you  will  have  a  good  many  less  hot  boxes,  and  a 
great  deal  less  difficulty  in  running  a  train. 

The  next  thing  is  to  use  a  reasonably  good  oil,  and  have  them  prop- 
erly packed  with  a  good  quality  of  waste.  I  am  not  much  in  favor  of 
these  new  lubricators,  patent  fixtures,  springs,  and  all  that  kind  of 
thing.  I  never  found  anything  in  my  experience,  and  I  have  tried  a 
good  many  of  them,  that  amounted  to  much.  My  experience  has 
ways  been  that  the  best  way  was  to  pack  them  with  good  waste  and 
put  in  plenty  of  good  oil,  enough  to  keep  it  there  ;  not  have  it  running 
out  the  back  end  or  open  at  the  front,  the  cover  off,  the  dirt  flying  in, 
and  the  lateral  movement  of  the  journals  pumping  it  in  at  the  back 
side.  The  result  is  that  you  get  a  great  deal  of  sharp  grit,  particularly 
in  running  over  a  road  like  that  on  Cape  Cod,  where  Mr.  Lauder's 
cars  run,  which  is  a  great  difficulty  to  overcome.  If  the  road  is  dry, 
dirty,  sandy,  you  are  going  to  get  a  good  deal  more  of  that  in,  and  your 
brasses  consequently  are  going  to  wear  much  less,  and  you  are  a  great 
deal  more  liable  to  hot  boxes.  So  far  as  our  line  is  concerned,  we  are 
somewhat  favored  in  that  way.  It  is  not  subject  to  that  difficulty,  as 
many  other 'roads  are,  consequently  we  probably  can  make  a  better 
showing  than  some  other  roads  that  labor  under  those  disadvantages. 

The  President.  —  The  question  is  now  open  for  discussion,  gentle- 
men. I  understand  Mr.  Medway  had  a  hot  box  on  his  tender  at  one 
time.    Probably  he  can  tell  us  about  it. 

Mr.  John  Medway.  —  Mr.  President,  I  don't  think  I  have  much  to 
say  in  regard  to  hot  boxes.  I  think  a  locomotive  is  something  like  a 
car  in  these  respects.  I  believe  in  regular  and  systematic  packing,  at 
regular  intervals.  We  have  practised  that  with  very  good  results.  I 
do  not  think  I  have  anything  further  to  say  in  this  respect. 

Mr.  James  N.  Lauder. —  Mr.  President,  I  was  really  in  hopes  to- 
night that  somebody  would  do  some  talking  besides  Mr.  Adams  and 
myself.  Of  course  Mr.  Adams  was  selected  to  open  this  discussion  in 
view  of  his  well-known  ability  in  that  direction,  and  by  reason  of  his 
selection  he  was  obliged  to  get  up  and  say  something.  The  case  is 
different  with  me  ;  I  have  gotten  up  of  my  own  accord.  I  did  not  get 
up,  however,  expecting  to  enlighten  the  New  England  Railroad  Club 
particularly  on  this  question,  because  it  is  a  question  of  such  vast  pro- 
portions, and  the  causes  that  produce  hot  journals,  or  hot  boxes,  so- 
called,  are  so  various  that  it  would  take  a  long  while  to  go  into  all  the 
different  causes  and  give  a  connected  and  systematic  account  of  the 
results  produced  by  these  different  causes. 

To  my  mind  there  are  three  or  four  leading  causes  for  journals  run- 
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ning  warm  under  our  rolling  stock.  The  first  and  most  important  one, 
I  think,  is  getting  foreign  matter  into  the  box ;  in  other  words,  getting 
dust  and  dirt  into  the  box,  so  that  an  undue  abrasion  takes  place  by 
reason  of  sand  and  other  foreign  matter  getting  in  between  the  journal 
and  brass  and  producing  an  undue  friction  that  sooner  or  later  will 
produce  heat.  I  believe  with  Mr.  Adams  —  although  he  didn't  come 
out  very  broadly  in  that  direction,  yet  I  think  I  know  what  his  feeling 
is  _  that  a  dust  guard  that  will  absolutely  prevent  dust  from  getting 
into  the  box  will  cause  more  freedom  from  the  annoyance  and  delays 
caused  by  hot  boxes  than  any  other  one  thing  you  can  do.  It  is  one 
of  the  most  difficult  matters  that  1  know  of,  in  the  planning  and  con- 
struction and  keeping  in  repair  of  railway  rolling  stock,  to  eliminate 
this  trouble. 

Take  it  in  the  matter  of  car  journals  :  there  have  been  a  great  many 
plans  proposed  for  so-called  dust  guards ;  but  to-day  I  suppose  that 
almost  all  the  cars  running  over  the  railways  of  this  country  are  running 
with  the  old-fashioned  dust  guard  of  forty  years  ago.  Mr.  Adams,  as  I 
presume  most  of  you  know,  has  designed,  and  I  believe  patented,  a 
dust  guard.  I  do  not  understand  that  he  claims  anything  particular 
for  his  box,  except  that  he  has  appliances  for  the  exclusion  of  dust.  I 
know  from  my  own  experience  that  this  is  a  very  important  matter  in 
prolonging  the  life  of  the  journal  and  the  brass,  as  well  as  preventing 
what  is  known  as  hot  boxes.  My  experiments  with  the  so-called  Bemis 
box  have  confirmed  me  in  that  opinion.  I  have  no  figures  to  present, 
but  I  can  give  one  illustration. 

A  set  of  axles  was  put  under  a  car,  the  journals  being  fitted  with 
the  Bemis  box.  Above  everything  else  to  commend  the  Bemis  box  is 
its  arrangement  for  excluding  dust.  It  does  perfectly.  Mr.  Adams's, 
I  presume,  does  it  equally  as  well.  In  one  particular  case  that  was 
brought  to  my  attention,  a  car  running  through  the  "wilds"  of  Cape 
Cod  wore  out  four  pairs  of  wheels  with  one  axle  ;  and  after  having  worn 
out  four  pairs  of  chilled  wheels,  going  at  least  200,000  miles,  three  of 
the  journals  out  of  the  eight  had  lost  in  their  diameter  less  than  -fe  of 
an  inch.  Now,  with  the  ordinary  Master  Car  Builders'  standard  3! 
x  7  journal,  with  the  Master  Car  Builders'  standard  brass  and  appliances, 
on  Cape  Cod,  I  have  removed  wheels  from  under  the  car  because  the 
journals  were  worn  out  before  they  had  worn  out  one  pair  of  wheels. 
This  shows  the  difference  in  the  wear  of  the  journal  between  a  box  that 
does  not  exclude  the  dust  thoroughly  and  one  that  does.  I  am  not 
prepared,  because  I  have  not  the  data  with  me,  to  make  any  definite 
statement  in  regard  to  how  much  longer  the  Bemis  box  would  wear  than 
the  other.    Whatever  length  of  wear  it  made  beyond  the  other  one 
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was  entirely  due,  in  my  judgment,  to  the  exclusion  of  the  dust,  and 
nothing  else. 

The  next  feature  in  importance,  in  my  judgment,  is  the  size  of  the 
journals.  I  well  remember  the  contest  that  Mr.  Adams  and  I  and  a 
few  others  fought  to  get  larger  journal  in  the  Master  Car  Builders'  Asso- 
ciation. Mr.  Adams,  in  common  with  a  few  of  the  members,  —  and  I 
have  always  felt  proud  of  the  fact  that  I  was  one  of  them,  —  believed 
in  those  early  days  in  having  a  large  journal,  and  stuck  with  a  good 
deal  of  tenacity  for  a  4  x  8  journal.  This  was  thought  at  that 
time,  some  twenty  years  ago,  to  be  beyond  question  too  large.  There 
were  all  sorts  of  objections  brought  up  to  it.  The  one  which  was  talked 
about  the  most,  and  of  course  was,  as  usual,  the  most  nonsensical,  was 
that  the  trains  would  haul  hard.  Some  of  us  contended  that  the 
reverse  was  the  fact.  I  still  believe  the  reverse  was  the  fact,  and  to-day 
I  find  that  a  train  will  haul  easier  with  the  4%  journal  than  it  will  with 
an  old-fashioned  3^,  the  loads  being  the  same. 

As  we  began  to  interchange  cars  with  other  roads,  getting  an 
absolute  standard  was  of  more  importance,  or  thought  to  be,  than 
getting  the  proper  size  of  journal,  or  the  best  size  of  journal ;  and  the 
adoption  of  the  3%  x  7  was  a  compromise  between  those  who  wanted 
a  4  x  8,  and  those  who  believed  that  a  3/2  x  6  was  ample.  We 
found  that  we  could  not  get  the  4x8,  and  theref  >re  we  proposed 
a  compromise,  and  that  is  how  we  came  to  get  the  odd  diameter,  and, 
to  a  certain  extent,  the  odd  length  of  3^  x  7.  That  is  just  half-way 
between  and  4,  and  6  and  8.  That  is  the  history  of  the  3^  x  7 
journal,  which  was  and  is  known  as  the  Master  Car  Builders'  journal. 
That  journal  has  done  wonderfully  good  service.  It  did  wonderfully 
good  service  until  we  got  our  weights  beyond  its  capacity  to  sustain 
them.  Then  we  began  to  have  a  lot  of  trouble  with  hot  boxes  ;  and 
as  our  weights  increased,  both  passenger  and  freight,  the  difficulty 
increased,  until  the  nuisance  of  hot  boxes,  and  delays  in  consequence, 
became  unbearable. 

Then,  some  years  ago,  the  Master  Car  Builders'  Association  took 
the  matter  up  again,  and  approached  it  in  a  very  much  more  liberal 
spirit,  and  the  new  Master  Car  Builders'  journal  was  adopted.  That 
journal  is  4^  x  8.  It  ought  to  have  been  4^.  I  am  satisfied  that 
4^  x  8  would  have  been  a  much  better  journal  and  would  have  done 
better  work,  and  would  have  remained  a  standard  much  longer  than 
the  4%  x  8  will.  Before  many  years  4%  will  be  found  to  be  too 
small. 

I  had  an  experience  bearing  upon  this  question  of  large  journals, 
with  a  locomotive.    About  a  year  ago,  realizing  that  faster  time  and 
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heavier  trains  were  in  the  near  future,  I  designed,  and  built  from 
those  designs,  one  locomotive  for  heavy  work  and  high  speeds.  The 
locomotive  was  considerably  heavier  than  anything  we  had  attempted  be- 
fore weighing,  equipped  with  water,  about  fifty-eight  tons.    This  is  not 
a  remarkably  heavy  engine,  as  there  are  many  engines  running  to-day 
that  go  up  as  high  as  sixty-five  tons  for  regular  fast  express  work. 
This  was  the  weight  without  the  tender.    This  being  an  ordinary  eight- 
wheel  engine,  and  the  larger  proportion  of  the  weight  having  to  be 
carried  by  four  journals,  I  put  in  perhaps  an  abnormally  large  driving- 
wheel  journal.    It  was  nine  inches  in  diameter.    Eight  inches  is 
thought  to  be  good  size.    Eight  inches  I  have  used  for  a  great  many 
years  but  the  journals  on  these  driving-axles  are  nine  inches.  That 
engine  runs  in  fast  service  with  less  difficulty  in  the  matter  of  heating 
the  driving-boxes   than  any  engine  we  own,  notwithstanding  she 
weighs  some  eight  or  nine  tons  more  than  the  ordinary  standard  en- 
gine.   This  shows  very  plainly  that  the  large  journal  must  be  used  it 
you  expect  to  run  without  the  annoyance  of  hot  boxes. 

I  find  it  is  exactly  the  same  with  crank-pins  on  locomotives.  1 
found  that  out,  fortunately,  some  years  ago;  and  my  practice  for  a 
great  many  years  now  has  been  to  put  in  what  would  be  considered  by 
some  unnecessarily  large  bearings  for  the  back  end  of  the  connecting 

^There  is  one  curious" thing,  however,  that  I  have  noticed.  Possibly 
some  of  my  hearers  will  not  agree  with  me  in  this.  I  have  noticed  it 
to  that  extent  that  I  believe  it  is  true,  -  that  lengthening  the  journal, 
while  it  increases  the  bearing  surface,  does  not  have  the  effect  of  pre- 
venting heating  that  enlarging  it  in  its  diameter  does.  For  this  I  can 
give  no  good  reason,  but  I  am  thoroughly  convinced  that  that  is  the 
fact  I  would  rather  enlarge  the  diameter  of  a  pin  or  a  journal  of  any 
kind  that  is  liable  to  heat  than  to  lengthen  it.  If  driving-rod  journals 
are  lengthened,  I  do  not  think  they  run  any  better;  but  increase  it  u 
diameter  and  a  noticeable  increase  in  wearing  capacity  will  be  found  at 
once  and  freedom  from  hot  boxes  will  be  very  much  increased. 

The  third  cause  of  hot  boxes  -  that  is,  the  cause  that  I  consider 
third  in  importance -is  the  quality  of  the  lubricant,  especially  with 
journals  that  cannot  be  protected  from  the  dust,  like  dnv.ng-axle 
ournals  and  locomotive  crank-pins.  That  this  dust  is  a  prolific  cause 
of  disaster  to  the  locomotive  is  plainly  seen  when  engines  are  run  in 
the  way  we  call  "double  head"  ;  that  is,  two  engines  hitched  to  one 
train  The  forward  engine  rarely  heats  or  gives  us  any  trouble ;  the 
rear  engine  is  almost  invariably  hot.  This,  of  course,  is  caused  by  the 
front  engine  kicking  up  a  dust,  and  the  rear  engine  gets  the  dust,  there 
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being  no  way  to  protect  the  journals  from  the  flying  dust  that  the 
front  engine  has  caused.  The  only  remedy  for  this  is  to  use  oil  freely. 
With  reference  to  the  quality  of  the  lubricant,  I  do  not  think  it  makes 
so  much  difference  in  a  car  box  where  packing  can  be  used  and 
where  dust  can  be  excluded,  but  in  exposed  places  it  is  all-important 
that  good,  heavy  lubricating  material  should  be  used.  If  it  is 
not,  it  is  almost  impossible  to  run  without  the  annoyance  of  heated 
journals.  This  I  have  found  by  observation  in  a  great  many  years  of 
practice,  and  I  believe  that  it  is  true.  While  the  figures  might  show, 
in  comparative  tables  made  for  the  purpose,  that  the  cheap  oil  was 
doing  the  work  for  less  money,  the  increased  wear  of  journals  and 
boxes  is  not,  and  in  the  nature  of  things  cannot,  at  all  times  be  taken 
into  the  account.  If  it  could  be,  there  is  no  question  in  my  mind  but 
what  the  results  given  by  the  better  lubricant  would  justify  its  use  in  all 
cases  on  a  locomotive. 

The  question  of  the  material  for  journals  also  enters  into  this  matter. 
Some  maintain  that  steel  is  the  proper  material  for  axles,  and  they  cite 
the  fact  that  it  is  a  perfectly  homogeneous  material  and  is  always  free 
from  seams  and  other  imperfections,  and  consequently  will  wear  longer 
and  with  less  liability  to  heat.  That  I  believe  to  be  true.  We  are 
troubled  a  great  deal,  when  we  use  iron  axles,  with  the  small  seams 
that  develop.  These  are  produced  when  the  axle  is  manufactured  by 
reason  of  slag  or  other  things  getting  into  the  pile  and  preventing  a 
perfect  weld.  When  the  journal  is  turning  it  is  impossible  almost  to 
discover  these  little  seams.  After  a  journal  has  been  run  a  little  and 
been  heated  and  given  trouble,  take  it  out  and  examine  it,  and  you 
will  find  perhaps  a  seam  an  inch  long,  —  the  little  fellow  that  has  been 
doing  all  the  trouble.  I  have  found  these  little  seams  in  the  crank- 
pins.  Keep  it  swimming  in  oil  and  still  it  will  warm.  To  cure  it,  we 
have  taken  an  iron  chisel  and  chipped  a  little  groove,  taken  that  little 
seam  out,  carefully  tinning  it  over  and  filling  it  with  Babbitt  metal,  and 
then  smoothed  it  off  and  the  thing  was  cured ;  showing  conclusively 
that  the  difficulty  was  entirely  with  that  little  seam  in  the  surface  of  the 
pin. 

Now,  with  steel  you  get  over  that  difficulty,  but  you  run  into  another 
one.  Steel  is  so  fine  in  its  texture,  so  fine  in  its  physical  make-up, 
that  apparently  it  does  not  lubricate  as  well  as  the  iron.  My  observa- 
tion is  that  steel  axes,  or  a  steel  crank-pin,  will  heat  quicker  than  an 
iron  one,  provided  the  iron  one  is  freed  from  these  defects  that  I  have 
described.  I  have  heard  reasons  given  for  that  which  I  cannot  vouch 
for.  Generally  the  reason  I  have  heard  given  by  scientific  men  and 
by  so-called  practical  men  is,  that  the  material  of  which  the  steel  pin 
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is  made  is  so  much  finer  that  the  little  cells  in  it  are  so  small  that  they 
won't  hold  the  lubricating  material,  while  with  the  iron  these  cells  are 
very  much  larger,  and  consequently  hold  the  lubricating  material  in 
all  these  innumerable  little  cells,  and  the  consequence  is  better  lubrica- 
tion. 

To  back  up  that  theory,  perhaps  it  might  be  well  to  suggest  a  glass 
journal.  Glass  has  no  cells  as  far  as  we  are  able  to  see.  It  is  a  per- 
fectly solid  mass.  Now,  everybody  knows  we  couldn't  run  a  glass 
journal.  You  cannot  lubricate  it.  It  will  heat.  Why  does  it  heat? 
It  is  hard  and  it  is  smooth,  and  it  can  be  made  perfectly  cylindrical 
and  well  fitted.  Why  won't  it  run?  I -believe  it  is  because  you 
cannot  lubricate  it.  However,  the  material  of  which  glass  is  made 
may  have  something  to  do  with  it.  I  am  not  going  into  any  fine-spun 
theories  there,  because  I  don't  know  anything  about  it.  But  this 
question  of  the  material  for  journals  is  still  an  open  one.  A  great 
many  of  the  best  mechanics  we  have  prefer  iron.  On  the  other  hand, 
probably  a  large  majority  of  the  best  railroad  mechanics  we  have  prefer 
steel.  They  are  both  good  material,  and  will  both  do  excellent  service 
if  they  are  made  large  enough. 

Mr.  Adams.  —  I  want  to  differ  a  little  with  Brother  Lauder  on  the 
question  of  the  lengthening  of  the  journal.    It  is  an  established  fact, 
I  believe,  that  nobody  pretends  to  deny,  that  rolling  friction  is  caused 
by  weight  almost  entirely.    Now,  if  that  weight  is  brought  upon  a  cer- 
tain number  of  square  inches,  it  may  get  hot.    Increase  that  number 
of  square  inches  to  a  sufficient  surface  to  meet  the  demand  of  the 
load,  and  the  difficulty  is  obviated.    Now,  I  believe  that  the  lengthened 
journal  has  just  as  much  to  do  with  it  as  it  does  if  you  increase  the 
diameter,  while  if  you  lengthen  the  journal  and  do  not  increase  the 
diameter  you  weaken  your  journal.    That  I  believe  to  be  clear  to  any- 
body.   You  get  it  long  enough  and  put  weight  on  it,  and  it  will  break 
off.    So  that  the  length  and  the  diameter  both  want  to  be  increased  to 
keep  up  a  proper  proportion,  it  strikes  me.    If  the  weight  is  the  same, 
and  the  journal  four  inches  long,  you  make  the  journal  six  inches  long; 
and  if  the  bearing  is  perfectly  good  it  will  run  true.    I  have  had  just 
such  an  experience  as  that  on  shafting.    A  railroad  journal  might  be 
different  somewhat,  but  it  would  depend  entirely  upon  the  manner  in 
which  the  weight  was  brought  upon  it.    If  it  was  an  old-fashioned 
brass,  what  we  termed  a  saddle-back,  and  the  load  was  brought  in  the 
centre  of  that  brass,  it  might  spring  so  that  the  outer  end  did  not  get 
a  proper  amount  of  weight.    But  if  the  brass  had  a  bearing  the  whole 
length  properly,  and  the  .diameter  was  not  increased,  it  would  relieve 
the  trouble.    There  isn't  much  question  about  that.    If  it  is  a  fact 
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which  I  believe  is  indisputable,  that  weight  causes  friction,  if  it  is  dis- 
tributed over  a  larger  surface,  it  is  a  good  deal  less  per  square  inch, 
and  consequently  it  would  not  heat. 

In  our  old  journals,  3^x5^,  which  was  the  universal  size  twenty 
years  ago,  there  were  about  sixteen  or  seventeen  square  inches  of  bear- 
ing surface;  in  the  3^  x  7,  some  twenty-four  or  twenty-five  square 
inches  of  bearing  surface;  in  the  4^  x  8  there  are  something  like 
thirty-two  inches  of  bearing  surface.  So  you  see  it  is  nearly  double 
what  it  used  to  be,  to  accomplish  the  carrying  of  the  present  loads. 

I  want  to  say  in  connection  with  this,  that  I  never  fell  in  with  the  4^ 
x  8  journal,  for  two  or  three  reasons.  The  Association  has  voted  to 
make  that  a  standard,  but  previous  to  this  being  made  a  standard, 
some  two  years  before,  we  had  come  to  the  firm  conclusion  that  it  was 
necessary  to  make  a  bigger  journal  than  we  had.  Our  loads  were  in- 
creasing all  the  time ;  and  in  connection  with  this  box  that  Mr.  Lauder 
has  alluded  to  that  I  produced,  I,  at  the  same  time,  increased  the  size 
of  the  journal.  For  the  sake  of  economy  as  well  as  proportion,  I  took 
the  same  length  of  axle  that  was  adopted  as  the  M.  C.  B.  standard,  but 
I  increased  the  size  of  my  journal  diameter  up  to  4^  inches,  turning 
the  button  off  and  using  a  step  in  the  end  of  my  box  to  prevent  the 
lateral  motion,  and  did  away  with  the  collar  mainly ;  entirely  so  on  the 
outer  end.    That  gave  us  an  abundance  of  bearing  surface. 

We  found  by  experience  that  the  M.  C.  B.  standard  did  spring  under 
a  good  many  loads,  — the  3^  x  7.  That  was  demonstrated  beyond  all 
possible  doubt.  You  could  see  it  without  any  difficulty.  Consequently 
that  axle  would  move  on  a  cam  all  the  time,  which  increased  the 
friction  a  very  large  per  cent.  Now,  then,  that  difficulty  must  certainly 
be  obviated  if  you  are  going  to  run  an  axle  cool.  You  have  got  to 
have  a  stiff  journal,  —  a  journal  that  won't  change  its  position,  and  will 
always  revolve  truly.  Then  you  obviate  the  difficulty  that  occurs  from 
a  cam  motion.  I  believe  that  when  changes  are  made,  improvements, 
etc.,  you  should  endeavor  in  all  cases  to  make  these  changes  with  as 
little  expense  as  you  can  to  the  companies.  I  had  that  in  view  when 
I  designed  this  new  box  and  journal.  I  kept  the  length  the  same  as 
the  old  one.  I  made  a  box  that  would  take  the  M.  C.  B.  brass  just 
the  same  as  it  did  before.  It  goes  into  the  same  M.  C.  B.  pedestal 
that  it  did  before ;  and  at  the  same  time  by  the  simple  changing  of 
the  brass  I  can  put  a  4^  journal  into  that  same  box,  and  do  it  all 
the  time.  We  have  about  two  thousand  cars  running  with  this  4^ 
journal;  and  I  think  I  can  say  with  truth,  and  without  much  fear  of 
contradiction,  that  it  is  a  rare  thing  that  we  get  a  hot  box  on  any  of 
those  cars.    The  reason  of  it  is  plain  to  me.    The  dust  is  kept  out. 
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The  bearing  surface  is  sufficient  to  meet  the  load.  There  is  no  spring 
to  the  axle,  and  the  consequence  is  they  run  smoothly,  without  any 
difficulty. 

I  want  to  refer  to  another  point  which  may  be  interesting.  Per- 
haps you  will  not  all  agree  with  me  on  this,  but  I  think  it  is  an  impor- 
tant point  to  all  railroad  men,  particularly  those  in  charge  of  the  me- 
chanical departments.   I  have  found  by  experience  that  when  a  journal 
does  get  red  hot,  which  is  no  very  uncommon  thing  for  them  to  do,  if 
you  dash  a  pail  of  cold  water  on  to  it  it  will  invariably  fracture  the 
journal,  and  it  will  break  off  sooner  or  later  just  as  sure  as  you  run  it. 
We  have  had  some  experience  in  that  line.    We  have  found  axles  that, 
after  being  run  a  little  while  and  being  taken  out  for  examination 
under  a  glass,  were  found  to  be  fractured  clear  around  next  to  the 
back  collar.    That  was  caused  undoubtedly  by  just  that  process.  It 
has  resulted  on  this  entire  line  of  road  so  that  we  have  a  positive  order 
issued  by  our  general  manager  that  they  shall  in  no  case  dash  cold 
water  on  a  red-hot  journal.    Set  it  out  on  a  siding  if  it  is  so  you  can- 
not run  it,  and  let  it  be  until  it  cools.     I  think  that  that  is  very 
important,  and  something  that  every  mechanic  should  understand. 
We  do  not  want  to  rout  the  people  out  of  a  sleeping-car,  for  instance. 
It  is  a  very  unpleasant  thing  to  do.    But  it  is  far  better  to  do  it  than 
it  is  to  dash  cold  water  on  the  journal  and  fracture  it,  and  run  the  next 
fifty  miles  and  break  it  off  and  wreck  the  train. 

I  don't  know  that  I  shall  be  telling  tales  out  of  school  if  I  tell  one 
circumstance  that  occurred  to  a  very  fast  train  that  came  into  its  termi- 
nus at  one  time  with  one  of  those  journals  broken  off,  and  the  pas- 
sengers did  not  know  it.  If  they  had,  they  wouldn't  have  wanted  to 
have  ridden  on  it,  but  I  believe  it  is  a  fact.  I  have  been  told  so,  and 
I  guess  it  is  the  truth.  I  consider  that  a  very  dangerous  operation  to 
any  car  on  a  passenger  train,  and  also  dangerous  on  a  freight  train, 
because  if  you  break  an  axle  you  may  wreck  your  whole  tram  and 
destroy  thousands  of  dollars  worth  of  property  which  might  be  saved  by 
simply  setting  that  car  out  on  a  siding  and  leaving  it. 

Mr.  Lauder.  —  If  you  will  bear  with  me  a  moment,  I  would  like  to 
say  a  word  in  reply  to  some  of  Mr.  Adams's  theories.  Now,  as  to  this 
question  of  water  on  hot  boxes,  I  don't  take  any  stock  in  what  he  says 
about  it.  In  the  first  place,  I  don't  think  that  is  what  breaks  the 
journal.  I  think  the  journal  is  cracked  by  running  when  it  is  hot,  with 
an  immense  weight  on  it.  Any  mechanic  knows,  and  those  that  are 
not  mechanics  can  see,  that  a  journal  that  is  run  till  it  is  red  hot,  with 
such  an  immense  weight  on  it  as  this,  must  necessarily  spring  badly, 
and  that  is  what  carries  a  little  fracture  all  around.    He  is  right  when 
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he  says  the  journal  is  fractured  clear  around  sometimes.  To  dash  cold 
water  on  it,  with  the  weight  that  is  on  that  journal,  I  don't  know  as  it 
would  produce  a  fracture,  and  I  don't  know  but  it  would ;  but  I  don't 
think  it  would  be  a  wise  thing  to  do.  If  the  box  is  jacked  up  so  as  to 
take  the  weight  off  the  journal,  I  can  see  no  earthly  reason  why  cooling 
the  journal  off  with  cold  water  should  harm  it,  providing  it  is  not  al- 
ready cracked.  That  is  the  way  I  have  always  looked  at  it.  It  never 
has  been  my  practice  to  run  a  journal  that  has  been  red  hot.  I  take 
them  out,  no  matter  whether  they  look  well  or  not. 

Mr.  Adams.  —  Let  me  ask  a  question.    Doesn't  the  axle  expand 
some  when  it  is  heated? 

Mr.  Lauder.  —  Yes, 

Mr.  Adams.  — Won't  it  contract  suddenly  when  it  is  cooled  quickly? 
Mr.  Lauder.  —  Yes. 

Mr.  Adams.  —  Won't  that  produce  a  fracture? 

Mr.  Lauder.  —  No.  If  it  did,  every  time  a  blacksmith  plunges  a 
piece  of  iron  into  cold  water,  which  they  are  doing  all  the  time,  it 
would  fracture  it.  But  we  know  that  it  does  not.  I  am  aware  that  in 
some  cases  there  are  some  tools  which  will  fracture  and  which  have  to 
be  cooled  in  oil,  because  the  sudden  contraction  will  crack  the  material ; 
but  it  usually  cracks  lengthwise  instead  of  across  its  diameter,  although 
I  do  not  think  that  is  universal.  But  to  cool  off  a  journal  by  dashing 
water  on  it,  the  cooling  is  necessarily  so  slow  that  it  cannot  produce 
contraction  sufficiently  rapid,  it  seems  to  me,  to  cause  a  fracture. 
Whenever,  as  I  said  before,  a  fracture  is  produced,  I  believe  it  is  pro- 
duced by  the  revolving  of  that  journal  when  it  has  got  so  hot  that  it  is 
so  weakened  that  it  must  spring  down.  It  rolls  over  and  springs  down 
and  produces  a  fracture  all  the  way  around  the  journal.  The  fracture 
that  is  produced  such  as  Mr.  Adams  describes,  I  think  he  will  agree 
with  me,  is  usually  in  the  end  of  the  journal  that  is  next  the  wheel. 

Mr.  Adams.  —  It  is  next  the  back  usually. 

Mr.  Lauder.  — Why  is  it  there? 

Mr.  Adams  —I  admit  your  argument,  and  stand  corrected.  It  is 
quite  possible  that  it  is  weight  that  does  it.    I  know  it  is  done. 

Mr.  Lauder.  —  I  would  like  to  say  here,  and  I  would  like  to  impress 
upon  the  younger  and  rising  generation,  that  it  is  dangerous  in  my 
judgment,  and  that  judgment  is  drawn  from  observation  and  many 
years'  experience,  to  run  a  journal  that  has  been  anywhere  near  red 
hot.  A  journal  that  has  been  red  hot  should  be  removed  at  the  earliest 
possible  moment,  to  avoid  disaster. 

"  With  reference  to  the  size  of  the  journal,  I  do  not  propose  to  get  into 
any  controversy  with  my  friend  Adams,  because  I  agree  with  him 
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largely  in  what  he  says.    Friction  is  produced  by  the  weight  carried, 
largely.    If  there  was  no  weight,  there  would  be  very  little  friction. 

That  goes  without  saying.  But  he  speaks  of  the  proper  proportion 
between  length  and  diameter.  I  would  like  to  know  who  there  is 
to-day  in  this  broad  world  that  is  prepared  to  say  what  the  proper  pro- 
portion is.  I  am  free  to  say  that  I  do  not  know,  and  I  do  not  believe 
there  is  any  other  man  that  knows,  the  conditions  which  largely  deter- 
mine that  fact.  If  the  journal  is  made  large  enough  so  that  it  won't 
spring,  either  between  the  wheels  — and  that  is  a  very  important  mat- 
ter—or the  journal  itself,  possibly  lengthening  the  journal  and  in- 
creasing the  bearing  surface  in  that  way  would  have  a  good  effect.  But, 
unfortunately,  our  journals  do  spring  between  the  wheels,  under  the 
enormous  weight  placed  upon  the  journals ;  and  it  would  be  almost 
impossible,  at  least  impracticable,  to  get  axles  of  sufficient  size  between 
the  wheels  to  prevent  some  springing.  The  moment  that  springing 
takes  place  the  outer  end  of  the  journal  droops,  and  consequently 
brings  a  larger  percentage  of  the  weight  on  the  end  of  the  journal  next 
the  wheel.    That  fact  undoubtedly  produces  a  great  many  hot  boxes. 

Now,  the  large  journal  must  be  supplemented  with  a  large  axle.  The 
axle  should  be  large  between  the  wheels,  as  well  as  having  a  large 
bearing  surface,  in  order  to  have  the  box  run  without  heating,  and  run 
properly  and  carry  the  load  safely.  I  have  serious  doubts  about  its 
being  proper  to  reduce  the  axle  in  the  centre,  as  is  almost  universally 
done.  I  do  it  myself,  but  I  am  not  certain  but  what  it  is  bad  practice, 
because  it  produces  just  this  state  of  things  which  we  are  crying  out 
against. 

There  is  a  good  deal  to  this  question  of  lubrication.  My  ffiend 
Brady  here  would  claim,  of  course,  that  the  Fox  truck  is  all  that  is 
necessary  to  make  a  journal  run  without  heating.  Well,  perhaps  m  a 
measure  he  is  right.  The  Fox  truck  is  got  up  with  templates  and 
presses  and  everything  in  good  shape.  I  am  willing  to  give  him  the 
benefit  of  a  little  advertising  »  free  gratis."  A  hot  journal  in  a  Fox 
truck  is  something  that  I  have  never  yet  seen,  and  I  have  never  found 
a  man  that  has  seen  it.  It  isn't  all  the  Fox  truck,  however,  although  I 
think  it  is  partly  due  to  that.  It  is  largely  due  to  the  fact  that  that 
Fox  truck  always  has  a  big  journal.  It  not  only  has  a  large  axle  which 
prevents  undue  springing  between  the  wheels,  but  it  has  large  journals, 
the  bearing  surfaces  are  large,  and  the  result  is  that  the  Fox  truck  gets 
the  benefit  of  the  fact  that  there  are  no  hot  boxes,  when  it  doesn't 
really  belong  to  the  truck.  This  question  of  truck  under  freight  cars 
has  a  broad  bearing  on  the  question  of  hot  boxes.  A  truck  that  is 
thrown  together  and  put  under  a  car,  costing  about  $3 7 5  when  it  ought 
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to  cost  $550,  of  course  is  a  very  crude  affair,  and  after  it  has  run  a  little 
while  it  is  all  knocked  out  of  shape.  Under  such  conditions  you  could 
not  expect  the  thing  to  run  without  getting  hot  and  being  a  nuisance. 
But  so  long  as  railroads  will  buy  cheap  cars  and  cheap,  old-fashioned 
trucks,  because  they  can  buy  them  for  less  money  than  they  can  buy  a 
good  thing,  they  must  necessarily  bother  Brother  Adams  when  he  gets 
them  on  to  his  road,  heavily  loaded,  coming  down  the  mountain. 

The  President.  —  We  have  with  us  to-night  a  gentleman  with  whom 
I  am  not  acquainted,  but  it  is  said  that  he  has  had  experience  in  the 
subject  under  discussion,  and  we  should  be  pleased  to  have  him  make 
a  few  remarks,—  Prof.  Leonard  Waldo  of  Bridgeport. 

Mr.  Waldo.  —  I  came  over  from  New  York  this  morning  to  hear  the 
discussion,  which  I  have  listened  to  with  a  great  deal  of  attention.  I 
do  not  know  that  I  have  any  particular  claim  upon  your  attention,  fur- 
ther than  that  as  engineers  we  have  done  considerable  in  regard  to 
bearing  surfaces,  both  for  the  Government,  and  I  think  one  of  our  con- 
tracts was  in  designing  bearings  for  the  engine  which  would  haul  the 
"  flyer  "  between  New  York  and  Boston.  I  will  further  say  that  we 
have  made  quite  a  careful  study  of  lubricants  in  connection  with  bear- 
ings, because  it  seemed  to  us  that  the  question  was  not  either  a  mechan- 
ical or  physical  question  wholly,  but  was  also  a  chemical  question.  In 
looking  up  the  literature  on  the  subject,  we  found  that  a  certain  man, 
Mr.  Isaac  Babbitt,  had  received  a  gold  medal  from  the  Massachusetts 
Mechanics'  Charitable  Association  in  1841,  and  that  the  ground  for 
the  award  of  that  medal,  and  the  subsequent  grant  from  Congress  of 
$20,000,  was  expressed  in  the  letter  from  the  master  mechanic  of  the 
Boston  &  Providence  Railroad  Company,  which  was  written  from  Rox- 
bury  in  September,  1841.  In  this  letter  he  says  that  for  fourteen 
months  a  box  of  Mr.  Babbitt's  description  has  been  used  continually, 
and  has  travelled  nearly  31,000  miles.  He  cannot  see  that  the  box, 
has  received  the  slightest  injury.  They  require  one  half  the  usual 
quantity  of  oil  and  very  little  attention,  and  are  at  least  75  per  cent 
cheaper  than  any  he  has  ever  used  before. 

If  you  follow  the  history  of  this  distinguished  inventor,  you  would 
know  that  subsequently  he  received  a  grant  of  $20,000  from  Congress 
in  consideration  of  his  having  done  a  great  thing  for  mankind. 

Referring  to  the  lining  which  Mr.  Adams  referred  to,  which  he  said 
was  lead,  —  we  will  assume  that  at  least  it  had  the  merit  of  being 
lead,  —  if  you  put  an  ordinary  lubricant  on  it,  the  ordinary  lubricant 
generally  contains  an  acid  or  something  or  other  which  will  have  a  re- 
actionary effect  upon  this  bearing.  A  surface  is  at  once  raised  which 
is  hardened  and  hammered,  the  dust  is  pulverized  through  it,  and  you 
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have  a  condition  existing  between  the  surfaces  which  immediately  gene- 
rates heat.  You  must  keep  constantly  in  mind  that  heat  is  a  question 
of  frictional  surfaces.  The  amount  of  friction  in  a  box  has  nothing 
whatever  to  do  with  the  area  of  the  surfaces ;  that  merely  indicates  the 
distribution  of  this  friction.  Unfortunately,  people  who  buy  these 
bearings  for  cars  ask  "  What  is  the  price?"  And  inasmuch  as  metals 
which  have  high  resisting  compression  strain  and  good  fiictional  quali- 
ties at  the  same  time  are  high  priced,  they  prefer  the  increased  amount  of 
metal  used  to  shorten  the  life  of  the  metal,  and  go  directly  away  from  the 
practice  of  Mr.  Isaac  Babbitt,  and  make  their  journals  large  so  they  can 
use  a  poor  material  for  bearing  surfaces.  I  suppose  ultimately  sand  paper 
will  be  used,  because  that  is  cheaper  yet.  You  are  going  directly  away 
from  good  practice,  and  simply  looking  in  the  direction  of  the  first  cost. 

I  came  over  to-day  on  the  "  flyer,"  and  we  were  stopped  eight 
minutes  at  New  London  with  a  hot  box.  I  walked  back  and  found  the 
customary  ring  of  red  on  a  wheel  under  the  drawing-room  car.  I  was 
standing  in  the  New  Haven  station  some  months  ago  and  a  train  of 
some  five  or  six  cars  came  in,  and  they  were  held  there  half  an  hour 
while  they  took  out  a  hot  box.  I  gave  the  workman  who  was  taking  it 
out  a  quarter,  and  he  kindly  cut  off  a  piece  of  the  corner  of  the  box. 
I  took  it  to  our  laboratory,  and  of  course  I  found  it  was  lead,  the  usual 
thing  to  find  in  those  cases. 

It  is  possible  to  get  rid  of  your  heating,  it  is  possible  to  lessen  your 
friction,  and  it  is  possible  to  run  a  box  cool  •  but  it  can  only  be  done 
by  having  a  proper  appreciation  of  the  mechanical  facts  which  exist  in 
the  box,  and  by  having  a  lubricant  which  is  not  constantly  dissolving 
off  a  part  of  the  box  and  is  not  altering  the  surface.  What  I  believe 
in  regard  to  the  subject  of  lead  and  the  action  of  acid  is,  that  the 
surface  run  becomes  fatigued,  changes  its  character,  becomes  gritty 
from  the .  dust  and  all  that  sort  of  thing,  and  your  box  is  perfectly 
useless  so  far  as  resisting  any  friction  is  concerned. 

So  much  for  the  soft  bearings.  In  regard  to  hard  bearings,  if  you 
remember  the  papers  that  Mr.  Dudley  published  in  the  Franklin 
Institute  proceedings,  you  know  he  announced  something  as  remark- 
able as  Mr.  Babbitt's  announcement.  Dudley  found,  by  using  phosphor 
bronze,  that  the  phosphor  bronze  was  something  like  cast  iron.  He 
could  use  a  lubricant  which  would  fill  up  the  pores,  and  this  lubricant 
would  be  held  in  suspension,  and  he  got  a  very  good  bearing  metal. 
If  you  look  through  the  specifications  for  bearing  metals  on  the 
Pennsylvania  road,  you  will  find  that  the  base  of  that  metal  is  phos- 
phor bronze.  It  is  phosphor  bronze  of  quite  high  quality,  containing 
ten  per  cent  of  tin.    But  they  also  call  for  nine  per  cent  of  lead  right 
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in  that  phosphor  bronze.  But  the  lead  is  there  sui  generis,  in  me- 
chanical suspension,  held  in  that  framework.  It  is  like  a  sponge 
dipped  in  water.  The  lead  is  held  there  and  acts  as  a  lubricant.  Instead 
of  being  there  to  the  amount  of  ninety  per  cent,  it  is  only  nine  per 
cent,  and  you  get  a  phosphor  bronze  bearing,  holding  the  lead  in  sus- 
pension ready  to  be  dissipated  as  a  lubricant,  and  you  get  no  friction. 

The  remarks  of  one  gentleman  were  very  pertinent  as  to  the  use  of 
steel  and  iron.  Cast  iron  is  undoubtedly  one  of  the  very  best  bearing 
metals  known,  and  for  this  reason  :  It  is  not  acted  on  chemically ; 
it  is  not  changed  by  the  hammering  of  the  axle  into  a  new  form,  and 
it  is  porous  enough  to  hold  a  good  lubricant  in  suspension.  Therefore, 
it  is  a  very  good  bearing  metal  indeed.  But  the  best  bearing  metals 
known  are  the  phosphor  bronzes,  these  in  which  lead  is  held  in 
mechanical  suspension  in  the  way  I  have  described. 

I  was  told  the  other  day  that  it  was  impossible  to  buy  genuine  Bab- 
bitt metal.  I  went  to  the  Baldwin  Locomotive  Works,  with  whom  we 
had  some  professional  relations,  and  asked  them  where  they  got  genuine 
Babbitt.  They  said  it  could  not  be  bought ;  it  had  to  be  made  accord- 
ing to  specification.  I  sent  out  and  bought  forty  samples  of  metal 
marked  "  Genuine  Babbitt."  It  was  bought  in  every  part  of  the  country 
from  New  Orleans  to  Portland.  Of  the  entire  forty  there  was  one  single 
sample  which,  by  a  stretch  of  courtesy,  could  be  called  genuine  Bab- 
bitt ■  I  mean  that  described  by  Isaac  Babbitt  in  1839.  I  will  therefore 
venture  the  opinion  that  the  mechanical  builders  of  this  country  are  not 
familiar  with  genuine  Babbitt.  There  are  some  men  who  have  the 
skill  to  make  genuine  Babbitt,  and  who  use  it \  but  they  are  very  few, 
because  the  making  of  good  Babbit  metal  is  a  very  difficult  thing,  much 
more  difficult  than  is  commonly  supposed.  But  if  you  put  in  the  boxes 
under  your  trains  a  Babbitt  metal  which  does  not  contain  the  weakening 
influence  of  lead  at  all,  the  full  amount  of  block  tin  of  the  best  quality, 
only  antimony  enough  to  harden  it,  you  get  a  metal,  first,  that  no 
amount  of  hammering  will  heat,  and,  second,  which  the  ordinary  acids 
of  lubricating  oils  will  not  affect ;  and  the  truck  will  run  and  keep  per- 
fectly cool.  I  may  be  a  little  strong  and  a  little  enthusiastic  in  these 
statements,  but  I  can  assure  you  they  are  based  on  a  series  of  very 
careful  experiments,  made  with  the  finest  testing  apparatus  that  could 
be  procured. 

Mr.  James  H.  Graham.  —  Can  you  give  a  formula  for  a  composition 
that  some  railroad  companies  seem  to  want,  to  cost  1 1  cents  a  pound, 
to  put  into  a  thirty- ton  freight  car? 

Mr.  Waldo.  —  Well,  their  name  is  legion. 

Mr.  Graham.  —  What  would  you  recommend? 
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Mr.  Waldo.  —  Well,  I  really  fail  to  see  the  economy  of  using  metals 
which  cannot  be  melted,  which  are  dross,  and  which  simply  take  extra 
work  to  run  them  and  give  uncertain  results.  I  am  not  inclined  to 
advise  anything  but  the  best  so  far  as  I  am  concerned  personally.  An 
engineer  who  ought  to  have  known  a  great  deal  better  came  to  me  and 
said  he  wanted  a  metal  at  seven  cents  a  pound.  I  said  that  metal 
would  be  good  for  overhead  shafting  in  saw  mills,  and  that  was  about 
the  best  he  could  expect  of  it.  Mr.  Isaac  Babbitt  himself,  in  his  origi- 
nal patent,  used  fifty  parts  of  tin,  five  of  antimony,  and  one  of  copper. 
Of  course  the  very  great  disadvantage  of  introducing  any  lead  what- 
ever in  a  soft  bearing  is  the  fact  that  the  metal  itself  has  no  compres- 
sion strain  to  speak  of ;  and  that  is  why  these  gentlemen  spoke  of 
increasing  the  size  of  their  bearings.  Of  course  I  am  not  considering 
now  the  strain  on  the  axles.  That  is  another  question  althogether. 
They  will  have  to  increase  that,  because,  with  the  tremendous  loads  per 
square  inch  put  on  the  small  bearing,  the  cheap  bearing  won't  stand. 

Mr.  Graham.  —  Well,  but  they  do  stand. 

Mr.  Waldo.  —  Yes,  but  they  have  got  the  large,  axles. 

Mr.  Adams.  —  I  was  going  to  ask  a  question  of  the  gentleman  in  re- 
gard to  this  lead.  I  was  very  much  interested  in  what  he  said.  It  is 
possible  that  we  have  all  been  making  a  sad  mistake  in  using  lead  bear- 
ings. The  theory  of  most  of  the  railroad  mechanics  at  the  present  time 
is  that  a  bearing  lined  with  lead  makes  it  somewhat  self-adjusting. 
That  was  probably  the  original  object  of  lining  with  lead,  to  make  a 
self-adjusting  brass.  Almost  everybody  understands  that  journals  are  not 
always  true.  They  are  out  of  line,  they  are  either  concave,  or  some 
other  way.  Now,  if  you  put  a  hard  bearing  in,  — a  phosphor  bronze,  or 
one  of  that  kind,  —  it  bears  only  at  the  ends,  a  small  part  of  the  bearing 
surface.  The  result  would  be  it  would  get  hot  right  off.  A  bearing 
lined  with  a  thin  piece  of  lead  adjusts  itself  immediately  accordingly 
to  the  pressure,  and  consequently  it  runs  without  any  difficulty. 

There  is  another  point  I  would  like  to  refer  to.  If  the  oils  that  we 
use  are  so  destructive,  how  is  it  possible  to  make  such  mileage  as  we 
do?  I  have  taken  out  any  quantity  of  them  that  have  run  thirty  and 
thirty-five  thousand  miles  before  it  has  worn  lead  through  that  was 
one  fifteenth  of  an  inch  thick.  I  have  a  bearing  here  which  is  said  to 
be  lined  with  lead.  It  has  made  75,000  miles  to  my  certain  knowl- 
edge, and  the  lead  is  not  destroyed.  In  fact,  I  showed  it  to  a  gentle- 
man who  came  into  my  office  a  few  days  ago,  and  he  thought  it  had  not 
been  worn. 

I  do  not  dispute  the  gentleman's  position  at  all ;  he  has  examined 
the  thing  scientifically,  and  I  am  not  a  scientific  man,  but  only  judge 
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from  practical  experience.  I  know  that  that  lead  from  some  cause  or 
other,  I  cannot  tell  what,  has  got  a  tremendous  amount  of  wear  in  it. 
We  have  used  for  years  what  we  term  lead-lined  bearings,  and  those 
bearings  have  made  anywhere  from  twenty-five  thousand  to  thirty-five 
thousand  miles  before  the  lead  wears  through.  If  the  acids  in  the  oils 
destroy  the  lead,  increase  the  friction,  how  is  it  that  they  run  so  well 
without  getting  hot?  They  certainly  obviate  hot  boxes  more  than  any 
other  thing  that  I  know  of.  I  suppose  nineteen  twentieths  of  the  journal 
bearings  put  in  to-day  through  the  country,  particularly  in  the  Northern 
States,  are  of  this  kind.  Perhaps  I  won't  go  south  of  Pennsylvania,  be- 
cause I  know  they  use  phosphor  bronze  ;  they  use  almost  everything  dif- 
ferent from  anybody  else  ;  but  so  far  as  I  am  able  to  learn  from  running 
their  cars  on  our  road,  they  do  not  have  any  less  hot  boxes  than  we  do. 

Mr.  Waldo.  —  Well,  I  spoke  particularly  of  boxes  at  high  speeds  and 
high  pressures,  such  as  the  boxes  of  engines. 

Mr.  Adams.  —  I  should  like  to  inquire  if  the  passenger  cars  do  not 
go  just  as  fast  as  the  engines  do  ? 

Mr.  Waldo.  —  But  the  pressure  is  nothing  like  it. 

Mr.  Adams.  —  That  is  true,  but  we  have  some  that  weigh  fifty  tons. 
Quite  a  good  many  do. 

Mr.  Waldo.  —  My  view  is  not  at  all  novel  in  the  matter.  I  asked 
a  mechanical  engineer  recently,  and  he  said  that  he  never  used  anything 
but  genuine  Babbitt  in  locomotive  bearings.  I  asked  Mr.  Dudley  of 
the  Pennsylvania  road,  and  he  said  the  same.  Now,  all  I  can  say  is 
that  so  far  as  I  know  in  the  best  practice  the  use  of  those  metals  is 
universal  where  the  mileage  is  sufficiently  great  to  use  them.  The 
fact  simply  is  that  you  do  have  hot  boxes,  and  it  is  to  provide  against 
the  extreme  cases  that  discussion  of  this  kind  is  neces-ary.  It  may  be 
that  your  bearings  lubricate  so  that  in  occasional  instances  you  get  those 
remarkable  runs,  but  it  is  not  the  average  run  of  your  car  that  you  are 
illustrating  here. 

Mr.  Adams.  —  I  claim  it  is. 

Mr.  Waldo.  —  Then,  if  it  is,  there  is  a  time  when  the  box  heats ; 
and  there  is  no  reason  why  the  box  should  heat  at  all. 

Mr.  Adams.  —  I  have  illustrated  here  that  we  run  480,000  miles 
on  our  passenger  trains,  as  an  average,  to  a  hot  box.  I  claim  that  is 
a  pretty  good  mileage. 

Mr.  Waldo.  —  But  I  have  travelled  a  good  deal,  and  in  one  case 
out  of  six  my  train  stops  for  a  hot  box  somewhere  between  here  and 
St.  Louis  and  Chicago. 

Mr.  Adams.  —  Well,  I  have  noticed  that  myself,  and  that  there  is  very 
little  of  it  on  the  Boston  &  Albany  road.  (Laughter.) 
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Prof.  C.  Frank  Allen.  —  There  is  one  point  in  relation  to  hot 
boxes  that  I  think  has  not  been  brought  out.  It  is  not  in  relation  to 
their  prevention  or  cure,  but  rather  as  to  the  results,  perhaps,  of  hot 
boxes ;  and  I  thought  it  might  be  worth  while  to  call  attention  to  it. 
It  was  suggested  by  what  Mr.  Lauder  said  in  relation  to  the  quality  of 
the  lubricant ;  the  cheap  lubricants  might  be  found  to  cost  less,  but  he 
thought  that  when  you  took  into  account  the  wear  of  the  journals  and 
all  that,  if  you  were  able  to  get  hold  of  it,  that  the  total  result  would 
not  be  a  saving. 

I  think  that  is  all  right  as  far  as  he  went,  only  I  think  he  didn't  go 
quite  far  enough.  If  you  are  heating  boxes,  and  if  you  are  wearing 
down  your  journals  in  doing  it,  it  will  cost  something  to  do  that.  If 
you  attempt  to  turn  down  your  axle  it  will  certainly  cost  something  to 
do  it,  and  if  you  turn  it  down  under  service  it  certainly  costs  some- 
thing to  do  it.  The  hot  box,  I  suppose,  means  friction,  and  the  wear- 
ing down  of  the  journal  means  friction,  and  it  costs  you  money  all  the 
time  you  are  doing  it,  to  produce  the  friction  to  make  your  hot  box 
and  to  wear  down  your  journal.  In  other  words,  you  are  spending 
money  every  day  in  the  week,  all  through  the  year,  in  overcoming 
friction  that  you  ought  not  to  overcome.  I  do  not  know  that  there 
are  any  experiments  that  will  show  in  dollars  and  cents  just  how  much 
there  is  of  it,  but  I  have  no  doubt  whatever  that  a  very  large  element 
in  the  economy  of  your  journals  and  of  your  lubricants  will  be  the 
question  of  how  much  power  you  are  expending  in  doing  worse  than 
useless  work.  I  should  think  it  might  be  possible  to  take  a  car  and 
measure  the  resistance,  the  friction,  when  it  was  first  lubricated  and 
the  packing  was  good,  and  measure  it  afterwards,  after  the  packing 
had  been  in  a  long  time,  and  when  dust  and  dirt  had  had  some  chance 
to  get  into  it.  Take  the  same  car,  on  the  same  track,  and  you  would 
be  able  in  that  case  to  get  some  idea  of  what  it  was  costing.  I  do 
not  suppose  you  can  get  at  the  exact  figures,  but  I  have  no  doubt 
whatever  that  they  would  amount  to  something  that  would  be  pretty 
serious  in  the  course  of  a  year. 

Mr.  John  Coghlan.  —  I  was  interested  in  hearing  what  has  been 
said  in  reference  to  the  lead-lined  bearing  and  its  effects  on  the  journal. 
I  had  occasion  to-day  to  have  a  car  brought  into  the  shop  which  has 
not  been  in  the  shop  before  since  Jan.  i,  1890.  Bearings  having  T\ 
of  an  inch  lead  lining,  the  journal  being  the  M.  C.  B.  standard  (3^  x  7), 
at  that  time  were  put  in  new.  Today  when  I  had  them  taken  out  the 
lead  lining  was  just  barely  worn  through.  On  looking  for  the  mileage 
I  found  that  the  car  had  run  56,500  miles,  and  the  weight  of  the  car, 
wheels  and  all  included,  is  49,000  pounds.    We  run  over  a  very  sandy 
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place.  The  journal  had  only  worn  a  little  less  than  ^  of  an  inch  in 
diameter.  If  the  effect  of  oil  is  so  great  upon  the  lead  as  has  been 
said,  it  would  be  impossible  to  have  that  car,  under  the  conditions  in 
which  it  is  run,  with  no  very  great  care,  remain  in  that  shape,  or  run 
that  time  without  some  injury  to  something.  It  has  proved  the  effi- 
ciency and  the  economy  of  using  a  good  lead-lined  bearing.  I  have 
tried  all  other  classes  of  bearings  which  are  in  existence,  as  far  as  1 
know,  and  have  experimented  with  them,  but  I  have  found  nothing  as 
economical  as  this. 

I  also  made  an  experiment  in  reference  to  the  increased  length  of 
the  journal  and  the  diameter  of  the  axle  a  short  time  ago.  I  took  an 
ordinary-sized  M.  C.  B.  bearing  and  reduced  it  twenty-five  per  cent, 
and  put  it  under  a  car  that  had  always  been  running  cool  before  that. 
The  consequence  was  we  never  could  keep  that  car  cool.  It  wouldn't 
run  eighteen  miles  without  getting  hot  on  account  of  that  reduction  of 
twenty-five  per  cent.  Afterwards  I  put*  back  again  the  original  full- 
sized  journal,  and  we  never  had  any  trouble. 

The  discussion  was  declared  closed  and  the  meeting  adjourned. 
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The  point  I  wished  to  bring  out  was  that  it  is  so  easy  to  provide  in- 
sufficient accommodations  for  the  future  that  we  need  to  be  on  our 
guard  and  provide  for  a  considerable  time  in  the  future,  and,  in  laying 
out  our  yards,  to  lay  them  out  in  such  a  way  that  they  will  be  useful  at 
the  present  time,  and  also  that  future  improvements  can  be  made  with- 
out tearing  down  everything  that  we  have  at  the  present  time. 

It  occurred  to  me  that  just  a  word  in  this  way  might  not  be  out  of 
place  at  the  present  time.  Some  questions  were  asked  as  to  the  Edge 
Hill  yard,  and  I  do  not  care  to  give  any  criticisms  upon  it ;  but  the 
yardmaster  in  charge  of  the  yard  stated  that  he  thought  that  the 
lower  the  gridiron,  the  larger  capacity  would  be  secured,  the  more  use- 
ful in  draining  water.  That  answers  the  question  that  was  asked 
largely.    I  have  not  had  opportunity  to  see  the  yard  in  use. 

I  do  not  want  to  sit  down  without  expressing  my  admiration  for  the 
very  excellent  paper  that  has  been  presented.  It  is  perhaps  more 
necessary  for  me  than  for  many  others  to  know  what  has  been  written 
in  relation  to  such  matters  previously,  and  I  certainly  know  of  nothing 
that  begins  to  cover  the  ground  as  well  as  Mr.  Turner's  paper  does. 
I  do  not  wish  to  sit  down  without  giving  that  much  testimony  in  favor 
of  it. 

The  meeting  was  then  adjourned. 
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Meeting    held  at   Wesley  an  Hall,  j6  Bromfield  Street,  Boston,  on 
Thtirsday  evening,  Dec.  ij,  7894. 


President  Chamberlain  occupied  the  chair,  and  upon  calling  the 
meeting  to  order  requested  the  secretary  to  read  the  following  com- 
munication :  — 

Macon,  Ga.,  Nov.  22,  1894. 
Mr.  Francis  M.  Curtis,  Secretary  New  England  Railroad  Club, 
Boston,  Mass.  : 

Dear  Sir, —  At  the  regular  monthly  meeting  of  the  Southern  and  South- 
western Railway  Club,  held  Nov.  15,  1894,  the  following  action  was 
taken :  — 

Resolved,  That  the  secretary  be  instructed  to  communicate  with  the 
secretaries  of  all  the  railway  clubs,  with  request  that  they  urge  the  Execu- 
tive Committees  of  their  clubs  to  appoint  a  committee  on  Revision  of  Rules 
at  once,  with  instructions  to  communicate  to  their  secretaries  not  later  than 
April  1,  1895,  and  that  the  secretaries  be  then  requested,  or  instructed,  to 
send  the  recommendations  of  each  Revision  Committee  to  each  other  club 
for  discussion  at  their  following  meeting,  The  object  of  this  resolution  is 
to  bring  about,  if  possible,  recommendations  before  the  Arbitration  Com- 
mittee that  will  be  more  uniform  in  purpose  and  expressive,  from  the  differ- 
ent clubs,  than  has  heretofore  been  the  case. 

We  trust  the  Executive  Committee  of  your  club  will  see  the  advantages 
of  the  course  indicated,  and  that  at  the  next  annual  convention  the  changes 


recommended  shall  be  what  every  club,  after  careful  consideration,  can  pre- 
sent for  the  general  benefit  of  the  service. 

Yours  truly, 

S.  A.  CHARPIOT,  Secretary. 

It  was  moved  that  the  communication  from  the  Southern  and 
Southwestern  Railway  Club  be  referred  to  the  Executive  Committee, 
with  instructions  to  act  as  they  deem  advisable  in  the  matter.  Motion 
carried. 

The  following  communication  was  also  read  by  the  secretary  : — 

Francis  M.  Curtis,  Esq.,  Secretary  New  England  Railroad  Club, 
Boston,  Mass.  : 

My  Dear  Sir  : —  In  behalf  of  my  mother  and  myself,  I  wish  to  acknowl- 
edge the  receipt  of  a  copy  of  the  Resolutions  passed  upon  the  death  of  my 
father,  James  N.  Lauder. 

The  sturdy  words  and  the  unquestionable  sincerity  of  them,  showing  so 
well  his  personal  standing  among  the  members  of  the  New  England  Rail- 
road Club,  outside  of  any  business  relations,  appeal  to  us  strongly. 

The  quiet  but  elegant  taste  shown  in  the  execution  of  the  copy  itself 
seems  in  such  keeping  with  the  intention  of  the  Club  that  I  cannot  help 
referring  to  it. 

It  is  with  much  gratification  and  many  kindly  feelings  that  I  ask  you  to 
read  this  letter  before  the  club  at  its  next  meeting. 

Sincerely  your  friend, 

GEORGE  B.  LAUDER. 

Concord,  N.  H.,  Dec.  n,  1894. 

It  was  moved  that  Mr.  Lauder's  letter  be  accepted  and  placed  upon 
the  records  of  the  New  England  Club.    Motion  carried. 

The  president  announced  that  the  next  meeting  of  the  club  would 
be  held  on  the  second  Wednesday  evening  in  January,  1895,  and  that 
the  subject  for  discussion  on  that  occasion  would  be,  "  Painting, 
Paints,  and  Varnishes  as  applied  to  Railroad  Equipment." 

He  then  announced  the  subject  for  discussion  on  the  present 
occasion  as,  ''The  Responsibilty  of  Car- owners  for  Defects  in  Freight 
Cars,"  and  said  that  as  this  was  a  subject  in  which  all  those  having  car 
equipment  in  their  charge  in  any  way  were  deeply  interested  he 
hoped  there  would  be  no  backwardness  in  its  discussion.  He  said  he 
had  arranged  with  M,r.  J.  W.  Marden,  superintendent  of  the  Car 
Department  of  the  Fitchburg  Railroad,  to  open  the  subject,  and  he 
would  now  do  so. 

Mr.  Marden.  Mr.  President,  and  Gentlemen  of  the  New  Eng- 
land Cluo  —  'Vhe  subject  for  discussion  this  evening  —  "The  R.espon- 


WASON  MANUFACTURING  CO., 

SPRINGFIELD,  MASS., 


BUILDERS  OP 


OF    EVERY  DESCRIPTION. 

CAR  WHEELS  AND  CAR  CASTINGS. 

Post  Office  Address,  BRIGHT  WOOD,  MASS. 

Cable  Address,  WASON,  SPRINGFIELD 


PATENTED 

EATS 

» 

SPRINGS 


CATALOCU 


PATENT  RATTAN 
CANVAS  LINED  SEATING, 


C.  R.  JOHNSON,  WI.  P.  HALL,  H.  JOHNSON  A  TT  TOTT^mvr 

THE  JOHNSON  RAILROAD  SIGNAL  CO., 

DESIGNERS  AND  MANUFACTURERS  OF 

interlocking  and  Block  Signaling  Appliances. 

Plans  and  bids  submitted  for  interlocking  Grade  Crossings,  Drawbridges  Junctions  Yards 
Terminals,  Passing  Stations,  Etc. 

BOLE  OWNERS  AND  MANUFACTURERS  OF  THE 

SYKES   BLvOCK   SIQIVAIv   «  Y<STJSJYI, 

The  Webb  &  Thompson  and  The  Tyer  Electric  Staff  and  Tablet  Systems  for  single  line  working. 

GENERAL  OFFICE  AND  WORKS,   RAHWAY.   N  J 
NEW  YORK  OFFICE,        CHICAGO  OFFICE,         BOSTON  OFFICE  '       BALTIMORE  Tvm 
Havemeyer  Bldg.  The  Rookery.  Ames  Building  '  E™fblf  Bid?  " 


VANDERBILT  &  HOPKINS, 

126  LIBERTY  ST..  NEW  YORK. 


TRADE 


MARK 


LUMBER  &  TIMBER. 

White  Pine, 
Yellow  Pine,  Oak,  and  Cypress, 

Sawed  to  Order. 

RAILROAD  TIES, 
CAR  and  RAILROAD  LUMBER, 


TRADE 


.  MARK 

^?A*5 


4 


sibility  of  Car-owners  for  Defects  on  Freight  Cars"  — is  a  very 
important  one,  one  in  which  the  managers  of  all  railroads  ought  to 
be  interested,  for  the  proper  settlement  of  it  means  an  improved  car 
service,  and  consequently  an  increase  in  the  earnings  of  the  road. 

If  a  railroad  has  the  reputation  of  promptly  moving  freight  trains, 
and  thereby  promptly  delivering  freight  to  its  destination,  it  will  not  be 
long  before  shippers  will  find  it  out,  and  give  preference  to  that  road 
or  line. 

The  inspection  of  cars  at  receiving  points  has  a  great  deal  to  do 
with  the  prompt  movement  of  trains.  A  detention  of  twenty-four  or 
more  hours  is  frequently  made  by  inspectors,  and  often  when  the 
cars  could  have  gone  to  destination  safely  without  any  repairs,  simply 
because  the  inspection  was  made  for  protection  instead  of  safety. 

This  we  are  obliged  to  do,  under  our  present  rules  of  interchange, 
for,  if  a  road  should  receive  a  car  with  a  cracked  draft  timber,  or 
a  cracked  sill,  and  haul  it  several  hundred  miles  safely  to  an  inter- 
change point,  the  chances  are  that  the  receiving  road's  inspector 
would  either  demand  that  this  defect  be  repaired  or  a  defect  card 
given  for  it. 

If  a  defect  card  was  applied,  some  road,  and  possibly  the  owner  oi 
the  car,  would  make  the  repairs  and  bill  against  the  road  issuing  the 
card,  for  the  repairs  that  they  were  in  no  way  responsible  for. 

There  are  several  reasons  why  I  believe  that  a  change  should  be 
made  in  our  rules  and  that  car-owners  should  be  made  responsible  for 
defects,  except  as  provided  for  in  Rule  9. 

First.  In  order  to  inspect  for  protection,  we  have  got  to  maintain 
a  larger  number  of  inspectors  than  we  would  be  obliged  to  in  order 
to  inspect  for  safety  only.  In  fact,  a  large  proportion  of  the  inspector's 
time  is  now  occupied  in  hunting  for  minor  defects  in  order  to  demand 
a  defect  card,  or  have  the  privilege  of  setting  the  car  back  for  repairs. 
But  under  our  present  rules  they  are  justified  in  doing  it,  for,  if  they 
■  should  allow  a  defect  to  pass  and  it  was  found  at  some  other  inter- 
change point,  they  would  undoubtedly  be  censured  for  not  having 
found  it. 

Second.  In  order  to  make  an  inspection  for  protection,  we  cause  a 
serious  detention  to  trains  for  the  purpose  of  such  inspection,  and,  as 
I  have  before  remarked,  any  detention  of  freignt  trains  causes  an 
expense  to  the  company. 

Third.  A  still  further  expense,  under  our  present  rules,  is  the  switch- 
ing mileage  consequent  on  the  setting  back,  from  receiving  to  deliver- 
ing roads,  of  cars  for  repairs. 

Fourth.    The  expense  of  telegraphing  to  find  out  why  freight  is 
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delayed,  and  the  time  of  clerical  force  in  Traffic  Department's  office 
in  answering  letters,  questions,  etc.,  from  shippers  and  consignees ;  in 
fact,  there  is  hardly  any  end  to  the  expense  on  account  of  the  delay  of 
freight. 

For  several  years  I  have  given  the  subject  of  inspection  carfeul 
study ;  seeking  to  protect  the  road  in  the  matter  of  charges  for  repairs 
which  we  are  not  responsible  for,  and  at  the  same  time  facilitate  the 
moving  of  trains  and  reduce  the  switching  mileage. 

At  the  meeting  for  the  revision  of  the  rules,  at  Saratoga,  June,  1892, 
I  advanced  the  opinion  that  the  mileage  charge  on  freight  cars  ought 
to  be  sufficient  to  take  care  of  the  running  repairs  and  replace  the  car 
when  worn  out,  and  thus  make  owners  of  cars  responsible  for  running 
repairs. 

I  was  met  by  the  reply  that  we  were  not  quite  ready  for  a  move- 
ment of  that  kind.  I  had,  however,  made  up  my  mind  that  something 
should  be  done,  if  possible,  between  the  Fitchburg  road  and  its  con- 
nections, and  I  made  arrangements  with  one  of  our  prominent  connect- 
ing roads  to  take  care  of  repairs  on  all  cars  we  delivered  to  them  ;  we 
to  take  care  of  all  repairs  they  delivered  to  us,  with  the  exception  of 
those  provided  for  in  Rule  9,  under  head  of  Exceptions.  A  memo- 
randum charge  was  to  be  made,  and  if  either  road  was  not  satisfied 
with  the  results,  the  arrangement  could  be  cancelled  in  thirty  days. 

It  was  a  success  from  the  beginning,  and  I  now  have  this  arrange- 
ment with  all  of  our  connections  but  two ;  and  a  plan  is  now  being 
perfected  whereby  I  think  there  is  no  doubt  but  that  all  of  the  roads 
centering  in  Boston  will  adopt  this  plan.  It  facilitates  the  movement 
of  cars,  and  very  materially  reduces  the  switching  mileage. 

Five  or  six  years  ago,  the  New  York,  Lake  Erie  &  Western,  the 
D.  &  H.  C.  Co.,  and  the  Fitchburg  railroads  entered  into  an  arrange- 
ment whereby  a  line  inspector  was  appointed  who  had  charge  of  all 
the  inspection  between  Chicago  and  Boston.  We  could  see  no 
reason  why  a  car  that  was  considered  safe  to  leave  Chicago  should 
not  run  through  to  Boston  without  any  detention  on  account  of  the 
defects  which  it  had  when  it  left  Chicago. 

Mr.  F.  H.  Soule,  now  general  inspector  for  the  Lake  Shore  &  Michigan 
Southern  Railroad,  was  appointed  to  that  position  by  the  three  roads 
named,  and  it  was  his  business  to  travel  over  the  line  and  instruct  the 
inspectors  in  uniform  ,  practice.  A  car  was  not  allowed  to  leave  any 
point  until  it  was  in  condition  to  pass  the  inspection  at  all  points, 
and  a  car  leaving  Chicago  for  Boston  with  defects  came  through  with 
the  ,same  defects,  without  being  side-tracked. 

Both  of  these  plans  have  been  an  improvement  over  our  present 
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FOR  RAILROAD  AND  HACHINERY  USE. 

PITTSBURG  FORGE  &  IRON  CO. 

PITTSBURG,  PA. 

MERCHANT  BAR  IRON,  LINKS  AND  PINS, 

Railroad  Track  Fastenings  and  Forgings,  of  all  kinds. 


JOHN  KENT, 

NEW  ENGLAND  AGENT, 
S2    M**sor*    Bi*ildirxg;,    =  HOSTOIV 
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rules  of  interchange,  and  the  traffic  managers  have  been  more  than 
pleased  with  the  prompt  movement  of  freight  trains. 

I  believe  that  the  detention  of  cars  on  account  of  inspection  has 
become  a  serious  evil,  and  that  the  matter  should  be  carefully  studied 
and  agitated  in  all  the  railroad  clubs,  and  brought  before  the  next 
Annual  Convention  in  so  clear  a  light  that  there  will  be  no  opposition 
to  making  car-owners  responsible  for  all  defects  except  those  men- 
tioned in  Rule  9  under  the  head  of  Exceptions;  and  I  am  of  the 
opinion  that  if  this  plan  could  be  tried  for  one  year  that  under  no 
consideration  would  the  managers  of  oui  roads  allow  us  to  go  back  to 
the  old  plan. 

In  conclusion,  I  want  to  commend  to  your  careful  consideration 
the  circular  which  will  be  very  soon  issued  by  the  Committee  on  Inter- 
change of  Cars,  through  its  chairman,  Mr.  Pulaski  Leeds,  superintend- 
ent of  machinery,  Louisville  &  Nashville  Railroad  Co.,  who,  in  my 
opinion,  is  doing  good  work  in  the  able  manner  in  which  he  is  placing 
this  subject  before  the  members  of  the  Association. 

The  President.  Before  proceeding  further  with  the  discussion,  I 
think  it  may  be  well  to  go  through  this  correspondence,  as  it  may  bring 
out  more  fully  some  points  which  the  correspondence  suggests.  Recog- 
nizing the  fact  that  the  subject  which  is  presented  this  evening  is  one  of 
much  importance  from  a  car  standpoint,  I  sent  out  forty  or  fifty  special 
circulars,  and  requested  the  attendance  of  those  to  whom  the  circulars 
were  addressed,  and,  if  that  was  not  possible,  asked  them  to  present 
their  views  in  writing.  We  have  with  us  a  representative  from  a  point 
as  far  away  as  Cleveland.  We  should  have  been  glad  to  have  one 
from  Milwaukee,  but  the  gentleman  could  not  be  present. 

The  circular  is  as  follows  :  — 

NEW  ENGLAND  RAILROAD  CLUB. 

Boston,  Mass.,  Dec.  1,  1S94. 

Dear  Sir,  —  The  next  meeting  of  the  New  England  Railroad  Club  will  be 
held  at  Wesleyan  Hall,  36  Bromfield  Street,  Boston,  on  Thursday,  Dec.  13, 
at  7.30  o'clock,  p.  m .,  instead  of  Wednesday,  Dec.  12. 

Subject  for  discussion,  "  The  Responsibility  of  Car-owners  for  Defects  in 
Freight  Cars,"  which  substantially  means,  shall  Rule  8  of  our  present 
code  of  rules  be  made  broad  enough  to  include  the  whole  car  (when  not 
unfairly  damaged),  or,  if«  not,  what  other  items,  if  any,  should  be  included 
in  this  rule. 

As  you  are  aware,  this  is  a  subject  that  is  now  occupying  the  attention 
of  a  large  number  of  car  builders  on  the  more  prominent  railroads  of  the 
country,  and  a  subject  which  will  no  doubt  have  quite  a  prominence  in  the 
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Ashtdn  valves.  Mufflers^  Gages 

Received  HIGHEST  AWARDS  at  WORLD'S  FAIR. 

THE  MOST  EFFICIENT  VALVES  NOW  MADE. 

The    AwShton    Vai^ye  Co., 

271  Franklin  Street,  BOSTON. 
218  Lake  Street,  CHICAGO.        170  Liberty  Street,  NEW  YORK. 

Boston  Lead  Manufacturing  Company, 

OFFICE, 

162  Congress,  and  180  &  182  Franklin  Sts.,  BOSTON,  MASS. 

MANUFACTURERS  OF 

WHITE  LEAD  ^lNT>  25IKTO, 

DRY   AND    GROUND    IN  OIL. 

Red  Lead  and  Litharge,  Lead  Pipe  and  Sheet  Lead,  Patent  Tin  Lined  Pipe. 

Pure  Block  Tin  Pipe,  Solder  Pumps,  Etc. 
PIG   LEAD.  PIG  TI\. 

SAMUEL  LITTLE,  President.  WILLIAM  J.  BRIDE,  Treasurer. 

BUIylvARD  POST, 

125  Milk  Street,  BOSTON. 

Iron,  Steel,   and  Railroad  Supplies. 

N.  E.  Agents  for  JONES  &  LAUGHLINS,  LIMITED, 

Beams,  Channels,  Chain,  Links  and  Pins,  Etc., 

AND 

OA  IE  BOX    STEEL  COMPAJfT 

Open.  Hearth.  Steel  Boiler    Plates,  DESto- 


WORLD'S  COLUMBIAN  EXPOSITION,  CHICAGO,  1893, 
Tiie  Higlaest  Award  on  1=5 j?  vx slies, 


For  Methods  of  Manufacturing  and  Quality  of  Materials  used,  has  been  made  to 

JOHN  L.  WHITING  &  SON  CO. 

BOSTON. 
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Master  Car-builders'  Convention  at  its  next  session ;  and,  as  the  subject  is 
one  in  which  there  is  considerable  to  be  said  on  both  sides,  I  would  deem  it 
a  personal  favor  if  you  will  favor  us  with  your  presence  at  the  meeting  and 
present  your  views  on  the  subject.  Should  you  not  be  able  to  attend,  I  shall 
be  pleased  to  receive  a  paper  setting  forth  your  views  on  the  subject. 
Hoping  to  hear  from  you  as  early  as  possible,  I  remain, 
Yours  respectfully, 

J.  T.  CHAMBERLAIN, 

President. 

To  this  circular  the  following  replies  were  received  :  — 

GRAND  TRUNK  RAILWAY  COMPANY  OF  CANADA. 

OFFICE  OF  THE  MECHANICAL  SUPERINTENDENT. 

Herbert  Wallis, 

Mechanical  Superintendent. 

Montreal,  Dec.  io,  1894. 

Dear  Sir,  —  Mr.  McWood  has  referred  to  me  your  New  England  Rail- 
road Club  circular,  dated  Dec.  1 ,  on  the  subject  of  the  Responsibility  of  Car- 
owners  for  Defects  in  Freight  Cars. 

The  company  which  I  represent  does  not  desire  an  extension  of  Rule  No.  8 
in  the  same  direction,  in  fact  I  do  not  hesitate  to  say  that  we  would  be  quite 
willing  to  revert  to  the  system  which  obtained  prior  to  1891. 

I  find  that  for  the  year  prior  to  August,  1891,  under  the  old  system,  which 
practically  exempted  everything  from  charge  except  .wheels  and  axles,  the 
number  of  cars  repaired  and  charged  for  by  other  companies  against  the 
Grand  Trunk  was  3,252,  and  for  the  year  ending  last  August  it  had  increased 
to  12,519. 

These  figures,  it  seems  to  me,  show  what  we  may  expect  if  every  trifling 
defect  should  be  made  good  at  the  expense  of  car-owners . 

That  car  maintenance  and  clerical  expenditure  would  increase  is  certain ; 
and  one  need  only  go  a  step  further  and  have  car  oiling  and  inspecting  in- 
cluded in  the  new  arrangement  to  put  into  force  one  of  the  most  expensive 
and  troublesome  systems  that  could  be  devised. 

I  question  if  any  company  would  gain  in  any,  but  it  seems  certain  that  all 
would  lose  in  most  directions. 

I  trust  the  meeting  over  which  you  preside  will  hesitate  before  committing 
itself  to  any  further  broadening  of  Rule  8. 

Yours  truly, 

HERB'T  WALLIS, 

Mechanical  Superintendent . 

J.  T.  Chamberlain,  Esq.,  Master  Car-builder, 

Boston  and  Maine  R.  R.,  Union  Station,  Boston,  Mass. 
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Edward  Cliff, 
President. 


Jno.  C.  N.  Guibert, 
Sec'y  &  Treas. 


Y05E  &  CLIFF  ndNUFdCTURINQ  CO., 


39  Cortlandt 


IVti-w  York, 


MANUFACTURERS  OF 

king's  'Wielding  side  bearing" 

J|-  -  FREIGHT  AND  PASSENGER  CARS  AND  LOCOMOTIVE  TENDERS, 
^^^^^K^^^^^Sl^^     Save  y°ur  "Wheel  Flanges.    Increase  the  durability  of  your 
  gg-ws*  Truekg  an(j  cars.    Allow  your  ears  to  curve  easily  and  secure 

PAT.  NOV.  8,  '81;  MAR.  6,  '83.  Economy  in  freight  service. 


ESTABLISHED  1826. 


INCORPORATED  1866. 


PRESBREY  STOVE    LINING  COMPANY, 

TAUNTOK,  MASS. 

FIRE  BRICKS  STOVE  LININGS 

FIRE  CLAY,  FIRE  MORTAR,  GRANITE  CLAY, 
KAOLIN,  FIRM  SAND,  &c. 

Any  Shape  or  Size  of  Fire  Brick  made 
to  order  from  Pattern. 

Office  and  Works,  212  SOMERSET  AVENUE. 

B.  C.  PIERCE,  Treasurer. 


LOCO.  BRICKS. 


WORLD'S   COLUMBIAN    EXPOSITION   awarded  to 

CHICAGO  VARNISH  CO. 

Two  GRAND  MEDALS  for  stiperiority  of  their  pro- 
ductions. The  RAILWAY  CONSTIT  UE  NC  Y  of this 
Company  is  now  UPWARDS  OF  75, OOO  MILES, 
This  fact  alone  shows  the  superiority  of  their  goods 
over  all  competitors. 

BOSTON  OFFICE,  PEARL  and  HIGH  STREETS. 

CHICAGO,  4rand  43  DEARBORN  AVENUE. 

NEW  YORK,  PEARL  STREET  and  MAIDEN  LANE. 
PHILADELPHIA,  142  NO.  FOURTH  STREET. 
EstaTolislied  13S5. 


Boston  Forqe  Cohp/int, 

340  Maverick  St.,  EAST  BOSTON. 

MANUFACTURERS  OF 

Railroad,  Steam  Marine  II  Electric  Work, 

IRON   AND  STEEL  FORCINGS, 

AND   ALL   KINDS    OF   HAMMERED  SHAPES. 

OF^F^ICE  THE  'WORKS. 

JAMES  SMITH,  Pres.     THOS.  I.  DUNBAR,  Treas.    J.  WALTER  SMITH,  Clerk.    THOS.  COPELAND,  Bup't. 
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CHICAGO,  MILWAUKEE  AND  ST.  PAUL  RAILWAY  COMPANY. 

OFFICE  OF  SUPERINTENDENT  OF  MOTIVE  POWER. 

West  Milwaukee,  Dec.  4,  1894. 
J.  T.  Chamberlain,  Esq.,  President  New  England  Railroad  Club, 
Boston  and  Maine  Railroad,  Union  Station,  Boston,  Mass.  : 
Dear  Sir, — Answering  your  circular  of  Dec.  1, 1  have  taken  a  great 
deal  of  interest  in  the  matter  of  responsibility  of  car-owners  for  defects  in 
freight  cars,  as  I  have  for  several  years  been  under  the  impression  that  our 
present  system,  which  has  been  gradually  growing  for  the  past  twenty  years, 
is  expensive,  cumbersome,  and  becoming  more  instrumental  in  delaying  cars 
than  in  facilitating  their  movements.  I  think  that  inspection  of  cars  at 
interchange  points  has  degenerated  into  mere  inspection  of  the  receiving 
company,  and  that  railroads  are  forced  to  maintain  at  every  interchange 
point,  no  matter  how  small,  one  or  more  inspectors,  not  for  the  purpose  of 
safety  or  facilitating  business  but  simply  to  see  that  no  cars  come  on  the 
line  with  defects,  for  which  a  card  may  be  demanded  at  some  other  inspect- 
ing point ;  the  result  being  that  we  employ  many  inspectors  at  minor  points 
whose  services  could  be  entirely  dispensed  with  so  far  as  practical  utility  is 
concerned. 

Second.  That  at  each  of  the  principal  interchange  points  we  employ  a 
large  corps  of  inspectors  who  spend  their  whole  time  inspecting,  whereas 
they  should  be  rendering  other  service  to  the  company  during  a  large  portion 
of  the  day. 

It  will  be  observed  at  every  point  that  numerous  devices  are  in  operation 
to  evade  master  car-builders1  rules,  the  principal  being  that  of  taking 
records  of  the  condition  of  the  car.  A  few  days  ago  I  made  it  a  point  to 
look  over  the  books  of  one  of  our  car  inspectors  at  which  point  about 
fifteen  cars  were  interchanged  per  day,  and  eighty  per  cent  of  these  cars 
were  merely  switched  by  another  road  to  various  unloading  points  and  then 
returned.  A  few  of  them  did  not  return  as  above.  His  report  showed  that 
every  car  was  inspected,  and  I  would  say  that  each  car  showed  an  average  of 
half  a  dozen  minor  defects. 

Under  the  strict  interpretation  of  the  rules,  every  one  of  these  defects 
should  have  been  carded,  and,  at  the  same  time,  if  they  had  been  carded  by 
any  one  not  owning  the  car  that  road  would  have  made  itself  responsible 
for  repairs  which  were  in  no  ways  necessary,  and  which  would  not  have 
been  necessary  unless  the  car  had  been  subjected  to  very  rough  handling. 

It  will  be  seen  from  the  above  that  the  inspectors  are  struggling  to  avoid 
carrying  out  the  master  car-builder's  rules  for  carding,  because  the  require- 
ments of  the  master  car-builders  rules  as  interpreted  now  necessitate  carding 
for  defects  which  every  inspector  knows  that  the  road  handling  the  car  is 
in  no  ways  responsible  for.  In  fact,  at  Chicago  there  are  many  roads  which 
will  not  give  cards  for  "  old  defects"  on  foreign  cars,  absolutely  refusing  to 
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CHARLES  RICHARDSON  &  CO., 

85  OLIVER  STREET, 

Manufacturers'  Agents  and  Dealers  in 

Colors,  Varnishes  &  Painters '  Supplies, 

Agents  for 

Fui   nCl/flC  9  Pn  'C    best  coivOks  i:v  oil, 
.  Hi  UliUl  0c  UU.  O  fink  varnishes. 

ALABASTINE.  PLASTICO. 

EUREKA  PAINT,  VARNISH  and  STAIN  REMOVER. 

New  England  Agents  for 
THE  BRIDGEPORT  WOOD   FINISHING  CO. 
Sole  Manufacturers  WHEELER'S   PATENT  W@@©  FILLER. 

A  permanent  fine  finish  on  wood  can  only  be  obtained  by  the  use  of 
this  article.  Beware  of  the  many  so-called  "just  as  good"  articles. 
Use  the  genuine  only.    Our  name  and  address  on  each  and  every  package. 

BREINIG'S  LITHOGEtf  SILICATE  PAINT. 

A  superior  product  of  Lead,  Zinc  and  Silex.  Will  stand  where  lead  and 
oil  fail.  Both  of  the  above  articles  received  medal  and  highest  awards, 
World's  Fair,  Chicago,  1893. 

GRANVILLE  ffl.  BREINIG,  Gen.  Agent  and  Supt.,  NEW  MILFORD,  COM. 

Boston,  85  Oliver  St. 
New  York,  240  Pearl  St.  Chicago,  206  J$.  Lake  St. 


MANUFACTURER  OF  ALL  KINDS  OF 


Railroad,  Ship,  Street 
and  Square 

Lanterns, 


ALSO 


Carriage,  Ire-Engine,  Factory  anft 
Hunting;  Lanterns. 

JAPANNING  AND  ORNAMENTING. 


No.  12  Marshall  <St„  BOSTON. 
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do  so,  maintaining  that  if  a  car  is  not  accepted  in  that  condition  it  may  be 
unloaded  and  returned  to  them.  If  the  requirement  of  cards  for  these 
defects  which  roads  refuse  to  furnish  is  in  accordance  with  the  master 
car-builder's  rules,  and  the  roads  then  would  rather  transfer  than  furnish 
cards,  it  seems  to  me  there  must  be  something  wrong  with  the  rules. 

In  addition  to  the  above  objection,  I  find  that  at  all  our  shops  we  are 
repairing  minor  defects  on  cars  which  in  no  way  impair  their  safety,  and 
which  might  exist  without  any  detriment  until  the  car  received  general 
repairs,  or  was  worn  out,  this  being  done  simply  to  avoid  trouble  at  inter- 
change points.    I  think  that  rules  that  compel  us  to  do  this  are  wrong. 

I  enclose  you  half  a  dozen  copies  of  agreement  which  has  been  entered  into 
at  Chicago  between  the  following  roads:  Elgin,  Joliet,  and  Eastern  Rail- 
way, Chicago  Great  Western  ;  Cleveland,  Cincinnati,  Chicago  and  St.  Louis; 
Western  Counties  Railway ;  New  York,  Lake  Erie  and  Western  ;  Chicago 
and  Erie ;  Illinois  Central ;  New  York,  Chicago  and  St.  Louis ;  Louisviller 
New  Albany  and  Chicago  ;  Lake  Shore  and  Michigan  Southern  ;  Chicago  and 
Western  Indiana;  Chicago  and  West  Michigan;  Detroit,  Lansing  and 
Northern;  Chicago  and  Northwestern;  Chicago,  Burlington  and  Ouincy,  and 
Chicago,  Milwaukee  and  St.  Paul  Railway. 

This  agreement  has  for  its  object  the  avoidance  of  the  difficulties  referred 
to  above.  By  this  arrangement  a  car  is  free  to  move  if  it  is  safe  to  run,  so 
far  as  the  most  frequent  recurring  defects  are  concerned ;  repairs  are  not  to 
be  made  unless  necessary,  and  if  any  of  the  items  covered  by  the  agreement 
are  repaired  the  owner  of  the  car  pays  for  such  repairs. 

The  most  important  objection  which  I  have  heard  to  this  arrangement  is 
"  dishonesty  of  roads.11  If  the  matter  is  carefully  observed,  I  am  inclined 
to  think  that  there  could  be  as  much  dishonesty  with  the  present  card 
system.  The  principal  item  in  which  dishonesty  might  occur  would  be  in 
charging  for  repairs  of  cars  damaged  in  wrecks  or  derailment.  The  charges, 
however,  are  so  arranged  that  this  could  scarcely  occur,  and  even  if  items 
chargeable  under  this  agreement  were  charged  in  the  case  of  a  wrecked  car 
it  is  no  difficult  matter  to  have  such  cars  inspected,  and  in  this  way  determine 
if  any  extended  repairs  had  been  made  to  the  car.  So  far  as  dishonesty  is 
concerned,  I  am  inclined  to  think  that  we  have  a  more  complete  check  on 
this  matter  than  we  have  in  many  other  cases,  as,  for  example,  "  mileage  of 
cars." 

I  have  heard  of  one  other  objection,  and  that  is,  that  roads  poorly 
equipped  with  cars  would  have  the  advantage  over  roads  which  are  well 
equipped.  While  there  is  room  for  a  great  deal  of  talk  on  this  subject,  I 
am  inclined  to  think  that  the  matter  is  not  of  much  importance.  A  few 
minor  and  impoverished  roads  may,  as  a  matter  of  necessity,  endeavor  to 
get  along  with  an  insufficient  equipment,  but  this  is  not  the  case  in  general, 
and  I  personally  feel  on  the  matter  in  this  way.  When  times  are  very  brisk 
and  there  is  a  heavy  demand  for  our  rolling  stock  we  keep  it  on  the  road, 
compelling  transfer  at  interchange  points.  If  times  are  very  dull  we  are 
perfectly  satisfied  to  have  other  roads  use  our  cars  and  pay  us  mileage,  and 
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THE  CARNEGIE  STEEL  CUP  MY.  LIMITED, 


125  MILK  ST.,  BOSTON. 


AXLES  and  all  other  FORCINGS  for  Cars 
and  Locomotives. 

BOILER  PLATE,  STRUCTURAL  SHAPES, 
LINKS  and  PINS. 


GEO.  H.  WIGHTMAN,  Sales  Agent. 
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I  think  we  make  considerable  more  by  doing  so  than  we  would  to  retain 
them  in  idleness  on  the  road ;  but  I  feel  that  this  item  is  of  such  small 
importance  that  it  is  not  worth  while  considering. 

In  conclusion,  I  would  say  that  we  are  suffering  from  delays  to  cars  at  inter- 
change points,  we  are  suffering  from  expensive  inspection,  and  from  the 
necessity  of  making  unnecessary  repairs,  and  that  these  items  are  becoming 
so  important  that  there  is  a  crying  necessity  for  reform  in  the  present  rules 
of  interchange. 

The  experiment  as  outlined  above  will  have  a  thorough  test  at  Chicago ; 
and  not  only  at  Chicago  but  with  a  number  of  roads  connectiug  with  the 
roads  entering  into  the  agreement  at  Chicago,  and  I  believe  that  we  will 
have  something  definite  to  talk  about  at  the  next  Master  Car-builders1 
Convention. 

Yours  truly, 

J.  N.  BARR, 

Supt.  Motive  Power. 

INTERCHANGE  BETWEEN  RAILROAD  COMPANIES. 

AGREEMENT. 

We,  the  undersigned,  on  behalf  of  our  respective  roads,  agree  to  inter- 
change cars,  with  the  understanding  that,  in  addition  to  the  defects  enumer- 
ated in  Rules  7,8,  and  9  of  the  master  car-builders1  rules  of  interchange,  for 
which  owners  are  reasonsible,  the  following  items  shall  also  be  treated  in  the 
same  way,  viz.  :  — 

I.  Couplers  or  drawbars,  drawbar  springs,  drawbar  pockets  or  spindles, 
or  their  substitutes. 

2.  Draw  lugs  and  attachments,  draw  timbers,  or  their  substitutes. 

3.  Dead  woods  or  buffers. 

4.  End  sills. 

5.  Longitudinal  sills. 

6.  Cracked  end  and  corner  posts. 

7.  Any  parts  of  truck,  including  brake  beams  and  attachments,  failing 
under  fair  usage. 

8.  Centre  plates  and  all  body  castings. 

9.  All  bolts. 

10.    Roofs  and  running  boards  defective. 

I I .  Loose  and  decayed  sheathing  or  fascia  boards. 
It  is  further  understood  and  agreed :  — 

First.  That  if  the  damage  exceeds  the  items'  enumerated  under  No.  1, 
so  as  to  include  any  or  alPof  the  items  under  head  of  No.  2  or  3,  that  in  such 
case  the  damage  shall  be  considered  due  to  unfair  usage,  and  no  bill  shall  be 
rendered  ;  the  same  agreement  to  govern  in  items  2  and  3.  Also,  that  in  the 
case  of  longitudinal  sills  no  bills  shall  be  rendered  for  replacement  of  more 
than  two  sills. 
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R.  F.  HAWKINS'  IRON  WORKS. 

IRON  AND  WOODEN  BRIDGES  AND  TURN  TABLES. 
STEAM  BOILERS,  IRON  CASTINGS,  BOLTS,  ETC. 


R.  F.  HAWKINS,  Proprietor. 
H.  MULLIGAN,  Supt. 
E.  B.  JENNINGS,  Engineer. 


Springfield,  Mass. 


D.  WEBSTER  KUTG  GLUE  CO. 

BOSTON,  NEW  YORK,  CHICAGO,  ST.  LOUIS, 
Sole  XT.  JS.  Agents 

WELLINGTON  MILLS  EMERY  AND  ENGINEERS' 

EMERY  CLOTH. 
NEW  ENGLAND   FLINT,  GARNET  AND  EMERY 

PAPER. 

BEMENT,  MILES  &  GO., 

Engineers  ant>  flfoacbinists, 

PHILADELPHIA,  PA. 

Manufacturers  of  Metal  Working  Machine  Tools  and 
Steam  Hammers,  for  Railroad  Shops,  Locomotive  and  Car 
Builders,  Bridge  Builders,  etc. 

BURBANK  &  RYDER, 

Varnish  and  Japan  Makers, 


ESTABLISHED  1825. 


47  Dearborn  St.,  Chicago 
149  A  Milk  St.,  Boston. 
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Second.  That  cars  which  are  the  property  of  the  railroad  companies 
parties  to  this  agreement  shall  be  interchanged  between  the  parties  hereto 
without  requiring  cards  for  defects  which  may  exist  in  the  parts  enumerated 
above. 

Third.  That  in  receiving  cars  from  railroad  companies  not  parties  to 
this  agreement  or  in  interchanging  cars  not  belonging  to  parties  to  this 
agreement,  the  rules  of  the  Master  Car-builders'  Association  for  the  inter- 
change of  traffic  shall  prevail. 

Fourth.  That  nothing  in  this  agreement  shall  be  so  construed  as  to  re- 
quire any  of  the  parties  hereto  to  accept  cars  which  may,  in  their  opinion,  be 
unsafe  to  run,  or  unsuitable  for  carrying  freight,  or  with  defects  for  repairs 
of  which  they  are  not  authorized  to  bill,  unless  the  party  offering  the  car  fur- 
nishes a  proper  master  car-builders'  defect  card. 

Fifth.  That  in  case  any  party  to  this  agreement  should  be  required  to 
furnish  master  car  builders*  defect  cards  for  any  of  the  items  covered  by  this 
agreement  on  cars  owned  by  any  party  to  this  agreement,  and  a  bill  be  ren- 
dered on  such  card,  the  bill  and  card  shall  be  a  voucher  against  the  party  own- 
ing the  car  for  an  amount  equal  to  the  amount  of  such  bill. 

Sixth.  That  if  any  party  to  this  agreement  should  find  it  necessary  to 
make  repairs  to  any  of  the  items  covered  by  this  agreement,  the  damage  to 
said  items  not  having  been  caused  by  collision  or  derailment,  then  and  in 
such  case  the  party  doing  such  repairs  shall  have  authority  to  bill  against  the 
party  owning  the  car  for  the  cost  of  such  repairs,  the  charges  for  labor  and 
material  applied,  and  credits  for  scrap  or  good  material  removed,  being  in 
accordance  with  the  master  car-builders'  rules  of  interchange,  _and  the 
party  so  billing  shall  certify  on  the  face  of  the  bill  that  the  damage  billed  for 
was  not  caused  either  wholly  or  in  part  by  collision  or  derailment,  and  that 
there  were  no  further  repairs  made  or  required  in  connection  therewith,  the 
certificate  reading  as  follows  :  "I  hereby  certify  that  this  bill  is  in  accord- 
ance with  special  agreement  for  interchange  of  cars." 

Seventh.  That  in  case  any  party  shall  make  repairs  under  this  agree- 
ment, such  repairs  shall  be  made  strictly  in  accordance  with  master  car- 
builders'  rules.  Evidence  that  the  repairs  have  not  been  so  made  will  be 
authority  for  non-payment  of  bill,  or  for  rendering  counter  bill  in  case 
original  bill  for  repairs  has  been  paid. 

Eighth.  When  repairs  are  made  under  this  agreement  the  party  making 
such  repairs  shall  immediately  notify  the  owner  of  the  car,  giving  date, 
place,  and  nature  of  repairs. 

Ninth.  In  case  any  party  to  this  agreement  may  desire  any  other  party 
to  hold  material  removed  from  cars,  under  this  agreement,  for  inspection, 
the  same  shall  be  held,  after  notice  has  been  received,  for  a  period  not 
exceeding  thirty  days  subsequent  to  the  date  of  repairs  to  such  car. 

Tenth.  Transfer  roads  may  become  a  party  to  this  agreement  by  assum- 
ing responsibility  for  any  new  defects  which  may  be  caused  while  cars  are  in 
their  possession,  but  shall  not  be  authorized  to  bill  for  repairs  made  under 
this  agreement. 


*9 

GALENA  OIL  WOKKS,  Ltd. 

CHARLES  MILLER,  President. 

Galena  Coach,  Engine  and  Car  Oils 

AEE  THE  STANDARD  LUBRICATING-  OILS  OF  AMERICA. 
Record  made  with  Galena  Oils :  New  York  to  Chicago  in  20 
hours  without  a  hot  box. 
Galena  Oils  run  the  World's  Fair  Flyer  of  the  New  York  Central;  the 
Thunderbolt  of  the  Erie ;  the  Royal  Blue  Line  of  the  Baltimore  &  Ohio ; 
Nancy  Hanks  of  the  Georgia  Central ;  the  Fast  Mail  of  the  Union  Pacific, 
and  nearly  all  the  lightning  trains  of  this  country.  Galena  Oils  are  used 
exclusively  on  all  the  important  railways  running  out  of  Chicago  to  the 
West  and  Northwest,  and  in  fact  upon  almost  all  the  important  railways 
of  the  country.  Hot  boxes  are  known  to  be  due  to  mechanical  defects  if 
they  occur  when  Galena  Oils  are  used.  When  the  New  York  Central 
people  beat  the  world's  record  from  New  York  to  Chicago,  they  used 
Galena  Oils. 

GALENA  OIL  WORKS,  Ltd. 

FRANKLIN,  PENNSYLVANIA. 

Chicago  Branch  Office,  Phoenix  Building,  138  Jackson  Street. 

Cincinnati  Branch  Office,  401  Neave  Building. 


THE  WESTIMOUSE  AIR  BRAKE  CO. 

PITTSBURG,  PA.,   U.  S.  A. 

Manufacturers  of  the 

WESTINCHOUSE 
AUTOMATIC 

FOR  LOCOMOTIVES  AND  CARS. 


THE  AMERICAN  BRAKE  COMPANY, 

The  Westinghouse  Air  Brake  Co.,  Lessee. 

New  York  Office,  1207  Havermeyer  Bldg.,  JOHN  B.  GRAY,  Agt. 
Chicago  Office,  Grand  Pacific  Hotel. 

MANUFACTURERS  OF 


LOCOMOTIVE  BRAKES, 

General  Offices,  St.  Louis,  Mo. 
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Eleventh.  That  there  be  an  Executive  Committee  of  five  appointed  to 
whom  disputes  shall,  under  this  agreement,  be  referred,  their  decision  to  be 
final  and  binding ;  also  to  make  rules  for  the  transaction  of  the  business  of 
this  Association. 

Twelfth.  Bills  for  repairs  should  not  be  made  for  damage  when  there  is 
any  evidence  of  carelessness  in  handling  the  equipment. 

Thirteenth.  Any  railroad  may  become  party  to  this  agreement  by  notify- 
ing chairman  of  Executive  Committee  and  signing  agreement. 

Fourteenth.  That  this  agreement  may  continue  indefinitely,  and  that  any 
party  hereto  may  withdraw  from  the  agreement  by  giving  notice  to  that  effect 
in  writing  to  chairman  of  Executive  Committee,  said  notice  to  be  given  at 
least  thirty  (30)  days  prior  to  the  date  on  which  such  withdrawal  goes  into 
effect. 

CHICAGO,  BURLINGTON  AND  OUINCY  RAILROAD  COMPANY. 

OFFICE  SUPERINTENDENT  MOTIVE  POWER. 

Aurora,  III.,  Dec.  10,  1894. 

Mr.  J.  T.  Chamberlain,  Boston  and  Maine  Railway, 
Boston,  Mass.  : 

Dear  Sir,  —  We  have  your  inquiry  asking  for  our  views  in  regard  to  the 
new  interchange. 

When  this  was  first  broached  by  Mr.  Barr  at  the  annual  convention, 
while  we  saw  how  desirable  such  a  change  would  be  and  how  much  it  would 
expedite  the  movement  of  freight  and  prolong  the  service  of  many  parts 
of  our  cars,  there  seemed  to  be  so  many  obstacles  to  be  provided  against 
before  it  could  be  a  success  that  we  voted  with  those  opposing  the  scheme. 
Since  then  those  who  have  been  developing  plans  under  which  such  an 
arrangement  might  go  into  effect,  at  least  for  a  trial,  have  been  very  success- 
ful, and  we  believe  the  plan  as  now  outlined  and  presented  to  the  November 
meeting  of  the  Western  Railway  Club  is  a  start  in  a  move  which  will 
eventually  materially  change  the  present  laborious  and  expensive  methods  of 
car  inspection  and  interchange. 

There  has  been  for  a  long  time  a  desire  on  the  part  of  many  of  the 
master  car-builders  to  make  some  provision  by  which  old  defects,  or  defects 
for  which  the  owners  are  responsible,  should  be  provided  for.  Various  plans 
have  been  proposed,  but  nothing  has  been  successful,  and  it  has  finally 
simmered  down  to  an  agreement  between  inspectors  at  local  points  to  accept 
cars  with  certain  defects  on  notation.  They  also  have  been  provided  for  at 
the  annual  conventions  by  gradual  additions  to  Rules  7,  8,  and  9.  Rule  8 
now  practically  covers  most  parts  of  the  truck  and  portions  of  the  body. 
Additions  are  made  to  Rule  8  at  each  annual  convention,  and  doubtless  in 
a  year  or  two,  unless  the  present  new  interchange  rules  take  its  place,  Rule  8 
will  soon  cover  the  entire  car.    The  operation  of  Rule  8,  however,  has  not 
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CHADWICK  LEAD  WORKS, 

176-184  High  Street,  Boston,  Mass. 

PROPRIETORS  OF 

FOREST    RIVKR   JL^JSJO  ^^TORKJS, 
Salem, 

MANUFACTURERS  OF 

Strictly  Pure  White  Lead  (dry  and  in  oil),  Red  Lead,  Litharge,  Lead  Pipe,  Sheet  Lead, 
Tin  Pipe,  Sheet  Tin,  Tin-lined  Pipe,  Solder,  Copper  and  Iron  Pumps,  etc.,  etc.,  etc. 

OUR  "FOREST"  RIVER  WHITE  LEAD  IS  WARRANTED  STRICTLY 
PURE  AND  UNEXCELLED  FOR  FINENESS  AND  BODY. 

We  grind  no  pulp  lead,  all  our  lead  being  thoroughly  dried  before  grind- 
ing in  oil. 


F.  A.  BARBEY  &  CO., 

.  .  Sole  Agents  .  . 

HAMPSON  FLEXIBLE  STEAM  JOINT. 

Manufacturers'  Agents 

Crandall  Cold  Oil  Packing  and  Railroad  Supplies. 

152  Federal  St.,         -  -  Boston,  Mass. 


CROSBY 


POP  SAFETY  VALVES, 

(Plain  and  Muffled,) 

IMPROVED  STEAM  PRESSURE  GAGES, 
SINGLE  BELL  CHIME  WHISTLES, 

and  JOHNSTONE  BLOW-OFF  VALVES. 

Specify  these  goods  when  ordering  Locomotives  and  thereby  secure  a 

Perfect  Equipment. 
Other  Standard  Specialties  in  steam  appliances  are  manufactured  by  the 

CROSBY  STEAM  GAGE  Si  VALYE  CO.,  BOSTON,  MASS. 

Branches,  NEW  YORK,  CHICAGO,  and  LONDON,  ENG. 
Gold  Medal,  Paris,  1889.  Ten  highest  awards,  Chicago,  1893. 


LAPPIN  BRAKE  SHOES, 

For  Locomotives  and  Cars. 

A  Solid  Casting  having  alternate  soft  and  chilled  sections.  Will  out- 
wear from  four  to  six  common  cast-iron  shoes.  Shows  highest  per  cent 
of  braking  power  without  skidding  wheels  or  cutting  tires.  Sets  for 
testing  furnished  without  charge. 

General  Office,  Works, 
18  Broadway,  New  York.  Bloomfield,  Essex  Co.,  N.  J. 

Eastern  Agents, 

The  Consolidated  R'y  Supply  Co.,  258  Washington  St.,  Boston. 
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been  satisfactory.  As  it  is,  the  car-owner  has  absolutely  no  check  on  the 
bills.  All  he  has  to  do  is  to  pay  the  bills  and  take  it  for  granted  that  the 
repairs  were  necessary  and  that  the  charges  are  correct.  The  new  rules  as 
proposed  by  Mr.  Barr  furnish  as  good  a  check  as  can  be  devised.  Section  8, 
together  with  the  last  clause  of  Section  7  and  Section  9  will  make  it  exceed- 
ingly difficult  for  any  railroad  company  to  impose  upon  his  neighbor  more 
than  once  or  twice,  and  we  believe  Master  Car-builders'  Rules  8  and  9 
would  be  much  improved  if  they  contained  similar  clauses.  Section  12 
ought  to  make  the  new  interchange  satisfactory  to  all  managers  of  railroads. 
It  states  distinctly  that  bills  for  repairs  are  not  to  be  made  when  there  is 
any  evidence  of  carelessness  in  handling  the  equipment.  With  this  pro- 
vided for,  it  ought  not  to  be  a  difficult  mattter  for  the  master  car-builders 
to  work  out  an  arrangement  by  which  bills  can  be  equitably  rendered  against 
car-owners.  We  believe  that  as  many  railroads  as  possible  should  go  into 
this  matter  at  once,  in  order  that  at  the  coming  annual  convention  we  may 
act  on  the  matter  with  some  intelligence.  The  rules  as  at  present  planned 
out  may  not  cover  the  views  of  all  members  of  the  Master  Car-builders 
Association,  but  it  should  be  remembered  they  are  susceptible  of  change, 
and  we  believe  are  as  near  correct  as  any  rules  can  be  that  are  drawn  up 
without  having  the  advantage  of  being  based  on  experience.  The  vote  taken 
at  the  last  convention  in  which  fully  fifty  per  cent  of  the  members  voted  in 
favor  of  it,  and  the  active  interest  that  is  now  taken  by  the  different  railroad 
clubs  are  evidence  of  a  growing  disposition  for  a  change  in  the  present 
system  of  car  inspection. 

Yours  truly, 

G.  W.  RHODES, 

Superintendent  Motive  Power. 


LEHIGH  VALLEY  RAILROAD. 


OFFICE  OF  SUPERINTENDENT  CAR  DEPARTMENT. 

Packerton,  Pa.,  Dec.  10,  1894. 

Mr.  J.  T.  Chamberlain, 

President  New  England  Railroad  Club  : 
Dear  Sir,  —  I  exceedingly  regret  that  I  cannot  attend  the  meeting  of  your 
club  on  the  13th  inst.,  at  which  the  question  of  The  Responsibility  of 
Car-owners  for  Defects  on  Freight  Cars  will  be  discussed.  When  this  ques- 
tion was  submitted  to  the  convention  at  Saratoga  I  voted  in  the  negative,— 
not  because  I  did  not  believe  it  to  be  a  move  in  the  right  direction,  but  be- 
cause I  considered  it  one 'of  too  great  importance  to  be  decided  upon  without 
careful  consideration,  I  have  since  then  given  the  subject  considerable 
thought,  and  I  have  arrived  at  the  conclusion  that,  in  addition  to  the  items 
already  enumerated  in  Rules  7,  8,  and  9,  of  the  master  car-builders'  rules  of 
interchange,  car-owners  should  be  responsible  for  end  sills,  longitudinal  sills, 
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Wakefield  Rattan  Co. 

NEW  YORK.  BOSTON, 


CHICACO. 
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Manufacturers  of 


Gar  Scats  and  Chairs. 

CATALOGUES   AND    ESTIMATES  FURNISHED 
ON  APPLICATION. 

VALENTINE  &  COMPANY, 


Manufacturers  of  HIGH-GRADE 


Railway  Varnishes  and  Colors, 


164  Purchase  Street, 


trade 


BOSTON. 


VArNTshES 


MARK. 
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draw  timbers,  draw  lugs  and  attachments,  dead  woods  or  buffers,  roofs  and 
running  boards,  defective,  loose,  and  decayed  sheathing  or  fascia  boards, 
centre  plates,  couplers,  drawbars,  drawbar  springs,  drawbar  pockets  or 
spindles,  all  bolts,  and  parts  of  truck,  including  brake  beams  and  attach- 
ments, failing  under  fair  usage. 

I  believe  that  the  result  of  the  arrangement  entered  into  by  the  roads  run- 
ning into  Chicago  will  be  of  such  a  nature  as  to  justify  the  general  adoption 
of  such  an  arrangement  by  all  roads,  and  I  would  not  be  surprised  if  at  the  next 
convention  a  rule  is  proposed  making  the  car-owners  responsible  for  the  car 
as  a  whole,  with  the  exception  of  defects  that  may  be  due  to  derailment, 
wreck,  or  unfair  usage.  The  result  of  such  a  rule  would  be  that  the  roads 
having  the  best  cars  would  pay  the  least  for  their  maintenance,  thus  getting 
the  benefit  of  their  better  construction ;  or,  in  other  words,  it  will  be  the  .sur- 
vival of  the  fittest.  The  inspection  at  the  different  interchange  points  will 
resolve  itself  into  an  inspection  for  safety  only,  instead  of  the  present 
arrangement,  which  at  many  points  is  nothing  more  or  less  than  a  race  be- 
tween the  rival  inspectors  to  see  who  can  find  the  most  defects  on  the  other 
fellows1  cars,  leading  to  extra  expense  and  delays  to  traffic. 

Yours  truly, 

JNO.  S.  LENTZ, 

Superintendent  Car  Department. 

THE  LAKE  SHORE  AND  MICHIGAN  SOUTHERN  RAILWAY 

COMPANY. 

CAR  DEPARTMENT. 

Cleveland,  O.,  Dec.  10,  1894. 

J.  T.  Chamberlain,  Esq.,  Master  Car-builder, 

Boston  and  Maine  Railroad,  Union  Station,  Boston,  Mass.  : 
Dear  Sir,  —  Referring  to  your  circular  letter  of  the  1  st  making  inquiry 
with  regard  to  my  opinion  on  the  subject  of  responsibility  of  car-owners  for 
defects  in  freight  cars,  in  connection  with  this  subject  would  say  that  some 
few  years  ago  I  was  chairman  of  a  committee  of  the  Master  Car-builders1 
Association  that  advocated  making  car-owners  responsible  for  a  large  num- 
ber of  defects  under  Rule  8.  Unfortunately,  the  manner  in  which  the  Execu- 
tive Committee  allowed  the  matter  to  be  presented  before  the  association  was 
such  that  it  received  a  cold  shoulder,  and  but  one  or  two  of  the  items  referred 
to  in  the  committee's  report  were  added  to  Rule  8.  It  was,  however,  the 
beginning  of  considerable,  thinking  on  the  part  of  many  of  the  railroad  men  in 
the  country  as  to  the  advisability  of  the  suggestions  of  the  committee.  Some 
of  those  who  are  now  most  strongly  advocating  the  broadening  of  Rule  8  to 
cover  more  of  the  common  defects  are  persons  who  opposed  the  suggestions 
of  the  Master  Car-builders1  Association  Committee  at  that  time. 
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CHARLES  H.  ZEHNDER,  President.  FEED'K  H.  EATON,  Viee-President- 

WM.  P.  LOWEY,  See.  &  Treas.  H.  P.  Q-LENN,  General  Manager. 

THE  JACKSON  &  WOODIN  MFG.  CO. 

MANUFACTURERS  OF 

CAST-IRON  OAS  and  WATER  PIPES, 

CAR  WHEELS,  GRAY  IRON  CASTINGS,  FORGINGS, 
MERCHANT  IRON,  STEEL  MINE  AXLES, 

BERWICK,  COLUMBIA  COUNTY,  PA. 


Barnum  Richardson  Co., 

IvIMB    ROCK,  CONN. 

Manufacturers  of 

Salisbury  Charcoal  He  Iron,  k  MM  Car  Wtals. 

ALL  WHEELS  MADE  FROM  SALISBURY    IRON  IN 
BARR   CONTRACTING  CHILL  WITH 
GROUND  TREADS. 

WHEELS  FURNISHED  IN  THE  ROUGH,  BORED,  OR  FITTED  TO  AXLES. 
GRAY  IRON  CASTINGS. 


THE  AJAX  METAL  COMPANY. 

OUR  specialties: 
Engine,  Car  and  Machinery  Bearings, 

GUARANTEED   TO   RUN  COOL. 

Phosphor  Bronze  Ingots  and  Castings, 

SUPERIOR   GRADES   OP    BABBITT   METALS    AND  SOLDERS. 

We  Invite  Special  Attention  to  Our 

**  BULL"  JS^l3l3it:t 
THE  AJAX  METAL  CO.,  46,  48,  50  &  52  Richmond  Street,  PHILADELPHIA,  PA. 

New  England  Agents, 

THE  CONSOLIDATED  RAILWAY  SUPPLY  CO.,      -      258  Washington  Street,  BOSTON. 

F.  W.  DEVOE  &  CO.'S 

Railway  Varnishes,  Coach  and  Car  Colors, 

STATION  PAINTS,  BRUSHES, 

Are  Standards  on  all  the  Important  Railway  Systems. 

Our  "PERGRADUS"  SYSTEM  is  Unrivalled  for  Cars. 

FOR  SALE  BY 

Charles  Richardson  &  Co., 

BOSTON. 
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My  sentiments  in  the  matter  have  not  changed  in  the  least,  except  that  I 
would  go  much  further  in  broadening  Rule  8  than  our  committee  suggested. 
Being  unable  to  get  the  additions  to  Rule  8  that  were  desired,  I  was  success- 
ful in  my  efforts  to  have  the  suggestions  of  the  Master  Car-builders' 
Committee  adopted,  as  between  the  roads  entering  into  a  joint  inspection 
agreement,  at  three  of  our  largest  interchange  points, — at  two  points  taking 
in  five  roads  each,  and  at  another  point  taking  in  eleven  roads.  The 
results  have  been  highly  satisfactory,  and  have  added  greatly  to  my  desire 
to  have  Rule  8  broadened. 

During  the  past  year  arrangements  were  made,  in  connection  with  a 
special  line  of  cars  which  ran  between  Chicago  and  the  coke  regions  via  the 
Lake  Shore,  New  York,  Pennsylvania  and  Ohio,  and  Pittsburgh  and  Lake 
Erie  roads,  by  which  all  carding  of  cars  in  that  service  should  be  abandoned. 

Whatever  repairs  •  were  necessary  to  keep  the  cars  in  safe  running  order 
were  to  be  done  by  the  road  on  whose  line  the  car  was  at  the  time,  the 
expense  for  same  to  be  pro  rated  between  the  three  lines  in  accordance  with 
their  mileage.  This  has  not  only  given  greater  despatch  to  the  cars  in  this 
line,  avoiding  all  disputes,  but  has  saved  the  inspectors  a  large  amount  of 
unnecessary  work. 

We  have  also  had  an  arrangement  in  force  for  two  years  between  the 
Pittsburg  and  Lake  Erie  and  Lake  Shore  roads  by  which  the  inspection 
between  the  two  roads  was  entirely  abandoned,  except  simply  in  looking 
over  cars  having  hot  boxes.  We  have  so  far  had  no  bad  results  from  the 
adoption  of  this  arrangement.  In  addition  to  abandoning  the  inspection,  it 
was  arranged  that  the  Pittsburg  and  Lake  Erie  Road  should  do  any  necessary 
repairs  to  Lake  Shore  cars,  and  should  charge  the  Lake  Shore  for  it,  and 
vice  versa,  that  the  Lake  Shore  should  make  necessary  repairs  on  Pittsburg 
and  Lake  _Erie  cars  and  charge  them,  of  course  exception  being  made  to 
cars  damaged  in  wrecks.  This  arrangement  has  been  working  smoothly, 
and  has  saved  not  only  in  expense  at  the  interchange  point  but  has  saved 
disputes  arising  from  defect  cards,  and  has  kept  the  cars  in  service  and  in 
good  running  order  to  a  greater  extent  than  would  have  been  under  the  old 
interchange  arrangement  as  they  would  be  run  if  strictly  adhering  to  the 
master  car-builders1  rules. 

The  master  car-builders1  rules  as  they  now  stand  have  done  valued 
service  in  facilitating  the  handling  of  large  amounts  of  business  where  the 
cars  of  all  roads  go  to  all  points  of  the  country,  but  one  very  prominent 
feature  has  been  overlooked,  viz.,  that  the  interests  of  the  Transportation 
Department  in  getting  freight  through  to  its  destination  with  the  least  pos- 
sible delay  must  be  given  due  prominence.  The  idea  has  taken  root  in  the 
minds  of  many  inspectors  that  there  was  only  one  department  in  a  railroad* 
and  that  was  the  Mechanical  Department,  and  that  in  the  interchange  of 
cars  the  interests  of  the  Mechanical  Department  alone  were  concerned. 
This  has  been  brought  about  largely  by  many  complaints  that  have  been 
sent  to  inspectors  on  account  of  their  allowing  cars  to  get  on  to  a  road  with- 
out being  properly  carded,  even  though  it  is  acknowledged  that  the  cars 
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were  safe  to  run,  and  their  was  a  possibility  for  considerable  difference  of 
opinion  as  to  the  need  of  cards  on  the  cars. 

But  these  complaints  coming  in,  many  of  the  inspectors  have  felt  that 
their  principal  duty  was  to  get  a  torch  and  scrutinize  every  visible  part  of  a 
car  with  almost  microscopic  fineness  and  make  note  of  every  defect  discerni- 
ble, endeavoring  wherever  possible  to  get  defect  cards  to  cover  such  defects. 
Of  course,  such  practice,  which  I  may  have  exaggerated  slightly  in  the  above 
description,  tends  to  greatly  delay  freight,  and  cause  a  large  number  of  trans- 
fers which  really  are  unnecessary. 

It  seems  to  me  that  it  is  in  the  line  of  good  railroading  now  to  consider 
the  interests  of  the  Transportation  Department  as  the  most  important,  limited 
only  by  a  due  regard  for  safety  to  trainmen  and  safety  to  the  lading  of  the  cars 
and  the  train  in  which  the  cars  shall  go.    In  order  to  do  this  to  the  greatest 
advantage,  inspection  of  cars  should  be  confined  to  such  inspection  as  is 
necessary  to  insure  the  safety  of  the  car  and  the  lading.    Railroads  can  only 
limit  their  inspection  to  this  standard  when  they  know  that  they  are  properly 
protected  in  case  it  becomes  necessary  to  repair  cars  while  in  transit  over 
their  lines.     If  Rule  8  of  the  master  car-buidlers'  code  is  extended  and  made 
broad  enough  to  take  in  practically  the  entire  car  there  need  be  no  fear  on  the 
part  of  any  company  but  what  they  will  be  properly  protected  for  any  necessary 
repairs.     Carding  will  be  practically  a  thing  of  the  past,  delays  will  be 
greatly  reduced,  transfers  on  account  of  defects  will  be  reduced  to  a 
minimum,  many  repairs  that  are  now  being  done  at  inspection  points  at  great 
disadvantage,  in  order  to  reap  the  benefit  of  the  cards,  will  be  done  away 
with,  and  the  cars  will  not  be  stopped  for  repairing  except  when  the  defects 
have  reached  such  a  degree  as  to  be  detrimental  to  the  safety  of  the  car. 
Owners,  of  course,  will  have  the  inducement  to  maintain  their  cars  in  the  best 
possible  condition,  so  as  to  avoid  their  giving  out  on  the  lines  of  other  roads 
and  consequently  bills  being  made  against  them  for  repairs.    It  will  be  to 
the  interest  of  every  company,  both  railroad  and  private  line,  to  have  their 
cars  built  to  the  best  specifications  and  with  the  best  quality  of  material.  At 
the  present  time  we  know  something  about  the  classes  of  material  that  are 
giving  out  on  our  cars  while  they  are  on  our  own  lines,  but  we  know  but 
little  of  the  breakage  on  our  cars  on  foreign  lines,  and  therefore  are  not  always 
able  to  determine  what  the  best  make  of  material  is  in  certain  lines.  We  will, 
under  the  extension  of  Rule  8,  have  information  as  to  all  breakage  on  our 
cars  that  require  repairs,  whether  on  our  own  or  on  foreign  lines ;  this  I 
believe  would  be  a  great  advantage. 

Summing  the  matter  up,  I  am  heartily  in  favor  of  extending  Rule  8  to 
cover  the  entire  car,  proper  precautions  and  provisions  being  made  to  limit 
the  extent  of  breakage  that  will  be  considered  as  the  result  of  ordinary  wear 
and  tear  from  that  which  is  caused  by  wreck  or  derailment.  This  perhaps 
cannot  be  clearly  defined  at  the  start,  but  with  a  few  years1  experience  I 
believe  it  can  be  done  so  but  little  injustice  will  be  done  any  company.  I 
believe  in  the  end  less  bills  will  be  rendered  than  are  now  rendered  under 
the  defect  card  system  ;    greater  despatch  will  be  given  to  freight,  and 
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large  numbers  of  inspectors  can  be  dispensed  with  ;  cars  will  be  built  in  a 
more  thorough  manner  and  of  better  material;  repairs  will  be  lessened, 
and  those  of  us  who  have  to  deal  with  cars  will  be  in  a  happier  frame  of 
mind,  and  will  live  to  a  good  old  age. 

As  you  may  not  already  have  received  a  copy,  I  take  pleasure  in  attach- 
ing a  copy  of  the  arrangement  that  has  been  recently  entered  into  by  some 
fourteen  different  roads,  most  of  them  going  out  from  Chicago,  although  the 
arrangement  is  open  to  any  road  in  the  United  States  and  Canada  who 
desires  to  become  a  party  to  it,  by  notifying  Mr.  J.N.  Barr,  chairman  of 
the  committee.  Yours  truly, 

A.  M.  WAITT, 

General  Master  Car-builder . 


CHICAGO  AND  WESTERN  INDIANA  RAILROAD  COMPANY 

AND 

THE  BELT  RAILWAY  COMPANY  OF  CHICAGO. 

83d  Street,  Chicago,  Dec.  4,  1894. 
J.  T.  Chamberlain,  Esq.,  Master  Car-builder, 

Boston  and  Maine  Railroad,  LTnion  Station,  Boston,  Mass.  : 

Dear  Sir,  —  Replying  to  your  circular  of  Dec.  1,  this  question  was  taken 
up  by  Mr.  Barr,  superintendent  of  motive  power  of  the  Chicago,  Minneap- 
olis and  St.  Paul  Railroad,  in  the  Western  Railroad  Club,  and  a  committee 
appointed  who,  with  the  representatives  of  the  railroads  entering  Chicago, 
framed  a  set  of  rules.  The  same  went  into  effect  on  fourteen  railroads  enter- 
ing Chicago,  Dec.  1,  1894. 

I  think  it  is  a  modern  move,  and  one  in  the  right  direction,  and  will 
lessen  the  repairs  to  cars,  as  now  they  will  be  permitted  to  run  as  long  as 
they  are  safe.  Before  this  some  rigid  inspector,  or  one  who  wished  to  show 
his  company  that  he  was  watchful,  took  a  record  of  all  defects  he  could 
discover,  not  that  the  car  was  unsafe  to  run,  or  that  the  defect  weakened 
the  car,  but  if  any  question  came  up  they  were  protected  by  rigid  inspection. 
For  example,  take  a  car  with  a  slightly  damaged  corner,  which  damage  did  not 
cause  the' car  to  leak  for  any  class  of  freight,  a  record  must  be  kept  of  it  by 
all  inspectors  for  two  years  or  more,  until  other  repairs  are  necessary ;  and 
if  carded,  the  unnecessary  repairs  would  be  made  so  as  to  collect  the  value 
of  card,  and  possibly  the  switching  of  car  on  and  off  "  rip 11  track,  and 
delay  to  car  was  of  more  dost  than  the  unncessary  repairs. 

Again,  the  delay  to  cars  and  important  freight  in  these  times  of  watchful 
competition  is  a  more  serious  matter  than  a  few  cents1  repairs  would 
be.  If  all  roads  enter  into  this  arrangement  it  will  lessen  the  inspection  fifty 
per  cent,  which  will  more  than  cover  the  repairs,  as  then  no  record  will  be 
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made,  but  inspection  for  safety  only.    One  man  then  will  inspect  more  than 
two  do  at  the  present  time. 

We  have  no  trouble  with  wheels  and  axles.  Why  not  have  the  cars 
treated  in  the  same  manner,  which  will  greatly  lessen  repairs  and  keep  freight 
moving  more  promptly  ? 

Yours  truly, 

PETER  H.  PECK, 

Master  Mechanic. 

The  President.  I  hope  those  having  the  care  and  maintenance  of 
freight  equipment  will  have  no  hesitation  in  expressing  their  views.  I 
don't  know  as  I  can  do  better  than  to  ask  Mr.  McKenzie,  from  the 
Nickel  Plate  Road,  to  give  us  his  views. 

Mr.  John  McKenzie,  of  the  New  York,  Chicago,  and  St.  Louis  Rail- 
way. I  had  the  honor  of  being  a  member  of  the  committee  which 
supervised  these  rules  and  drew  up  this  agreement.  Mr.  Barr,  Mr. 
Wait,  and  myself,  who  composed  the  committee,  were  very  solicitous 
to  get  up  something  which  would  meet  the  requirements  of  the  rail- 
roads, and  the  culmination  of  the  matter  was  the  formulation  of  such 
rules  as  we  thought  were  applicable  to  the  car-owners.  Of  course,  we 
are  all  car-owners  ;  we  draw  our  money  for  taking  care  of  the  cars,  and 
that  makes  us  car-owners.  The  principal  point  which  it  seems  would 
interest  the  members  of  the  New  England  Club  is  as  to  the  responsi- 
bility of  car-owners.  Mr.  Barr  showed  that  private-car  owners  in  this 
country  are  paying  less  than  forty  per  cent  for  the  care  of  their  cars. 
The  question  naturally  comes  up,  Who  pays  the  other  sixty  per  cent? 
The  railroad  companies,  naturally.  Now,  if  that  is  the  case,  why 
should  we  not  adopt,  under  Rule  8,  a  system  that  will  make  the  car- 
owners  responsible  for  the  defects  upon  their  cars?  We,  the  car- 
owners,  pay  mileage  upon  these  cars ;  the  car-owners  get  that  mileage, 
and  the  private-car  owners  pay  only  forty  per  cent  of  the  cost  of  keep- 
ing their  cars  up.  That  is  a  broad  assertion  ;  I  don't  know  whether  it 
is  exactly  so  or  not,  but  it  seems  to  me  something  that  the  car-owners 
ought  to  look  at  pretty  carefully. 

The  Nickel  Plate  Road  does  not  own  many  cars,  and  for  that  reason 
I  think  we  should  get  the  benefit  of  a  better  arrangement.  As  an  illus- 
tration of  how  foolishly  the  car-owners  of  this  country  have  been  card- 
ing cars,  I  will  mention' this  instance.  I  had  a  bill  come  in  under  this 
new  arrangement  the  other  day  for  repairs  to  a  car  passed  over  our 
line  in  interchange  with  Buffalo.  It  was  set  one  side  for  repairs  ;  it 
had  one  key-bolt  wrong.  That  car  was  put  through  the  joint  inspec- 
tion, and  the  chief  joint  inspector  came  along  with  a  bill  against  the 
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Nickel  Plate  Road  for  seven  cents.  That  is  an  illustration  of  our  car 
inspection.  In  this  case  it  cost  forty-five  or  fifty  cents  to  inspect  that 
car.    There  was  no  detention. 

The  delivering  road  simply  delivers  the  car;  the  receiving  road 
takes  the  car  under  the  joint  inspector's  order,  and  charges  against  the 
delivering  road  the  cost  of  repairs.  In  this  instance  the  cost  to  the 
delivering  road  was  seven  cents  to  have  that  car  put  in  good  order, 
and  it  cost  the  receiving  road  forty-five  or  fifty  to  inspect  the  car. 

At  first  I  was  not  much  of  an  advocate  of  a  change,  but,  being  made 
one  of  the  committee,  I  had  to  change  my  views.  The  root  of  this 
matter  of  repairs  appears  in  the  first,  second,  and  third  paragraphs  of 
the  agreement,  and,  as  the  chairman  suggests,  they  bring  about  such  a 
condition  as  allows  of  no  chance  for  fraud. 

The  President.    Will  Mr.  McKenzie  please  read  those  paragraphs. 

Mr.  McKenzie.  The  first  paragraph  says :  "  That  if  the  damage 
exceeds  the  items  enumerated  under  No.  i  so  as  to  include  any  or  all 
of  the  items  under  the  head  of  No.  2  or  3,  that  in  such  case  the 
damage  shall  be  considered  due  to  unfair  usage,  and  no  bills  shall  be 
rendered;  the  same  agreement  to  govern  in  items  2  and  3.  Also,  that 
in  the  case  of  longitudinal  sills  no  bills  shall  be  rendered  for  replace- 
ment of  more  than  two  sills." 

In  that  connection  I  think  the  opinion  of  the  gentlemen  of  the 
committee  ought  to  carry  a  great  deal  of  weight,  because  they  have 
considered  the  matter  very  carefully,  and  it  is  generally  conceded  that 
the  draft  timber  can  be  damaged  more  or  less,  or  the  draft  sills  may  be 
damaged  more  or  less,  but  if  the  drawbars  are  broken  or  the  draw  lugs 
are  broken,  and  their  attachments,  there  is  a  clear  case  of  rough  usage  ; 
but  you  cannot  bill  against  the  owner  of  a  car  for  either  item ;  and  the 
same  may  be  said  of  dead  woods  or  buffers ;  if  they  are  not  in  when 
the  drafting  is  knocked  out  there  is  evidence  of  rough  usage.  The 
question  of  centre  sills  is  one  that,  in  my  opinion,  will  bear  a  good  deal 
of  thought ;  but  as  the  agreement  is  laid  down,  if  the  sills  are  damaged 
in  connection  with  either  one  of  the  other  three  you  cannot  bill.  It 
takes  a  great  deal  of  hard  usuge  to  knock  a  centre  sill  out  of  a  car j 
and  with  regard  to  the  centre  sills,  the  question  in  my  mind  in  connec- 
tion with  this  matter  is  whether  the  centre  sills  should  be  eliminated 
from  the  other  defects.  In  that  connection,  I  want  to  say  that  I  had 
said  to  the  General  Superintendent  that  I  thought  the  time  had  come 
when  we  should  have  monthly  meetings  on  our  line,  to  take  up  the 
matter  of  responsibility  of  breakage  in  the  yard  or  on  the  line  j  that 
we  should  have  a  complete  and  concise  statement  of  every  case  of 
damage  done  to  a  car  on  the  whole  system,  and  once  a  month  bring 
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this  matter  before  the  travelling  engineer,  the  train-masters,  and  the 
car  inspectors,  and  in  our  monthly  meetings  discuss  what  it  is  best  to 
do  in  order  to  stop  this  wholesale  slaughter  of  freight  cars. 

Mr.  Barr,  in  his  remarks  before  the  Western  Railroad  Club,  said 
that  the  switchmen  measured  their  ability  to  switch  cars  by  the 
amount  of  damage  they  could  do  ;  that  if  they  got  hold  of  a  Boston 
and  Albany  car  which  was  extremely  strong,  and  of  a  Boston  and  Maine 
car  which  was  extremely  weak,  the  Boston  and  Maine  car  broke  ;  and  if 
they  can't  break  a  Boston  and  Albany  car  with  the  first  punchthey  will 
break  it  the  second  time.  I  don't  think  there  is  any  switchman  in  a 
yard  who  can  tell  whether  a  car  was  broken  by  reason  of  another  car 
striking  hard,  or  not  striking  hard  enough ;  but  if  the  car  men  could 
devise  some  way  of  getting  at  the  breakage  they  could  show  clearly  that 
it  was  due  to  rough  usage, —  unnecessarily  rough  usage.  There  is  no 
criminal  intention  on  their  part  in  doing  it  :  they  do  it  without  a 
thought. 

And  so  in  connection  with  this  interchange  ;  first,  we  want  to  see 
that  our  different  departments  are  properly  represented  before  our 
Association.  The  Mechanical  Department  of  a  railroad  does  not 
amount  to  much  ;  it  only  costs  about  twenty-five  per  cent  of  the  entire 
cost  of  maintenance.  That  is  not  much.  The  larger  proportion  of  the 
expense  of  operating  the  railroad  is  the  Motive-power  Department ; 
therefore  we  should  have  a  great  deal  of  representation.  I  am  very- 
much  interested  in  the  statement  made  by  Mr.  Marden  about  the 
originator  of  this  idea  of  making  the  owners  responsible  for  defects.  I 
have  always  been  a  very  strong  advocate  of  the  responsibility  of  car- 
owners  ;  all  the  inspection  we  are  doing  to-day  is  for  the  purpose  of 
placing  upon  our  connections  with  the  delivering  roads  the  responsi- 
bility of  some  slight  defects.  I  will  not  put  that  as  Mr.  Barr  does, 
and  say  imaginary  defect,  because  if  we  pay  an  intelligent  man  to 
look  for  the  defect,  and  he  finds  it,  there  is  nothing  imaginary  about  it. 
What  we  ask  of  him  is  a  true  statement  of  the  facts  in  the  case,— 
what  was  the  condition  of  the  car  when  it  was  delived  by  the  owning 
line.  Well,  one  key-bolt  was  wrong,  we  will  say  for  an  illustration. 
That  is  placing  the  responsibility  on  the  delivering  road. 

The  question  that  comes  before  us  now  is,  Is  it  necessary  to  do  that 
work?  I  wrote  a  letter  to  our  car  inspector  the  other  day,  after 
receiving  thirty  or  forty  statements  under  this  new  agreement,  asking 
the  reason  of  so  many  bills  coming  from  our  company  to  pay,  while  up 
to  that  time  we  had  not  received  one  from  any  foreign  company,  and 
whether  it  was  possible  that  we  were  the  only  road  that  was  going  to 
make  bills  against  foreign  companies.    I  understood,  from  their  being 
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so  prompt  and  energetic,  that  they  were  finding  out  every  little  defect, 
however  small  and  insignificant,  when  we  didn't  have  hardly  men 
enough  to  get  the  cars  over  the  road  safely,  and  they  were  making  so 
much  of  every  little  item  as  almost  to  make  me  believe  they  had 
taken  this  agreement  up  and  dropped  everything  else,  and  that  they 
were  going  to  pay  all  the  dividends  of  the  road.  I  said  to  the  chief 
car  inspector,  "  Go  over  the  line  and  find  out  about  it.  We  are  not 
getting  any  bills  in  exchange  ;  we  are  making  bills  for  our  road."  He 
said,  "  We  will  make  money  out  of  it,  for  the  reason  that  we  have  got 
6,000  cars  of  our  own  running  over  our  line,  and  we  are  handling 
25,000  thousand  cars."  Last  year  we  paid  $25,000  excess  of  mile- 
eage.  Now  if  a  railroad  that  has  not  many  cars  interprets  this  agree- 
ment carefully,  it  is  going  to  make  the  railroads  that  run  cars  over 
its  line  pay  for  it ;  that  is  all. 

The  question  of  making  the  car-owners  responsible  is  one  that 
should  be  looked  at  very  carefully.  What  Mr.  Barr  said  with  reference 
to  private-car  owners  shows  that  this  is  a  matter  of  large  magnitude, 
and  requires  you  and  me  to  think  a  good  deal.  We  are  giving  them 
the  benefit  of  the  repairs  upon  their  cars.  Now,  we  have,  in  connec- 
tion with  this  agreement,  at  Chicago  two  or  three  private-car  owners 
there  who  say  they  will  go  into  it  as  soon  as  the  majority  of  the  rail- 
roads will  go  into  it.  We  have  got  fourteen  roads  in  Chicago  that 
have  entered  into  this  agreement.  There  are  one  or  two  others,  one 
side,  who  claim  that  they  have  improvised  a  system  of  handling  their 
cars  whereby  they  saved  $250,000  or  $300,000  last  year  in  switching, 
but  they  don't  propose  to  give  any  railroad  the  benefit  of  it.  I  think 
if  there  is  anything  new  of  that  kind,  not  patented,  we  should  get  the 
advantage  of  it ;  but  they  refuse  to  tell  how  they  did  it.  But  the  idea 
will  be  now,  that  if  we  can  get  the  New  England  roads  into  this  ar- 
rangement we  will  bar  those  fellows  out,  and  until  we  learn  how  they 
do  their  business  we  will  not  have  anything  to  do  with  them. 

Mr.  Marden.  I  purposely  made  my  opening  remarks  short,  be- 
cause I  knew  there  would  be  considerable  discussion  on  this  matter. 
I  wish  to  say  now,  in  reference  to  Mr.  McKenzie's  remark  concerning 
the  6,000  cars  which  are  owned  by  his  road,  as  against  the  25,000  cars 
that  run  over  it,  that  this  fact  should  be  considered  :  When  he  made 
the  charge  for  that  bill  he  spoke  of  he  probably  paid  the  road  that 
ran  that  car  over  his  road  a  mileage  that  would  be  more  than  sufficient 
to  take  care  of  the  charge  covered  by  that  bill,  and  so  I  don't  think  he 
will  make  so  much  money  as  he  thinks  he  will.  I  think  the  roads 
that  own  the  25,000  cars  as  against  the  6,000  cars  which  his  road  owns 
will  sum  up  the  mileage  against  him  to  a  large  amount,  and  I  think 
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the  mileage  charged  on  freight  cars  will  finally  make  good  the  expense 
of  repairs. 

Now  as  to  the  point  of  yard  breakage  :  On  the  Fitchburg  road,  for 
several  years  we  have  had  in  operation  a  system  of  reporting  yard 
breakages.  We  follow  it  up  very  closely,  and  the  report  comes  to  my 
office  daily.  I  immediately  send  it  to  the  General  Superintendent's 
office,  and  he  looks  over  it  carefully,  and  he  then  sends  it  to  the  divi- 
sion superintendent  in  whose  division  the  breakage  occurs.  The 
division  superintendent  takes  it  up  with  the  conductor  of  the  train  or 
the  yard  master,  and  finds  out  why  the  breakage  occurred,  whether  it 
was  by  rough  handling  or  otherwise,  if  possible  to  get  at  the  reason  of 
it.  Since  we  have  had  that  plan  in  operation  the  yard  breakages  have 
decreased  more  than  one  half. 

Now  in  relation  to  the  plan  we  have  in  operation  in  receiving  the 
cars  of  connecting  roads  on  our  line.  I  first  thought  of  this  matter  on 
account  of  two  of  our  connections  having  so  long  a  distance  to  set  cars 
back  for  repairs.  At  one  point  they  were  set  back  three  miles,  mak- 
ing the  distance  six  miles  for  the  cars  to  travel,  and  at  another  point 
they  were  setback  two  miles.  I  made  an  arrangement  with  two  or 
three  of  the  roads  by  which  we  were  to  take  care  of  all  the  repairs  of 
cars  delivered  to  us,  and  they  were  to  do  the  same  with  cars  delivered 
to  them,  with  the  exception  of  slid  wheels,  which  were  covered  by  the 
exception  in  Rule  9.  I  noticed  immediately  after  that  went  into 
operation  with  one  of  the  roads,  that  where  they  had  been  sending 
back  to  us  a  large  number  of  cars  daily  for  repairs,  when  they  received 
the  cars  and  were  not  privileged  to  set  them  back  they  went  along 
over  the  road ;  in  other  words,  when  the  inspector  found  he  wouldn't 
have  the  chance  to  set  the  car  back,  when  he  had  got  to  do  the  re- 
pairing himself,  he  let  the  car  slide. 

The  President.  Did  he  have  any  right  to  charge  you  with  repairs 
when  he  made  them  ? 

Mr.  Marden.  No,  only  under  the  exception  in  Rule  9.  I  have 
no  doubt  the  same  thing  occurs  on  our  side  of  the  house,  —  that  our 
inspectors  allow  cars  to  go  on  which,  under  the  old  arrangement,  would 
have  been  stopped.  I  made  the  suggestion  to  a  man  in  charge  of  the 
repairs  that  undoubtedly  there  would  be  less  repairs  made,  and  the 
cars  would  be  allowed  to  pass  to  their  destination  without  them.  He 
said,  "  No,  my  inspectors  wouldn't  dare  to  let  a  cars  pass,  because  the 
inspectors  at  other  points  would  catch  him  up  on  it."  But  one  of  my 
inspectors,  who  is  present  here  to-night,  stated  to  me  as  a  fact  that  at 
the  point  of  interchange  a  large  number  of  cars  did  pass  without 
repairs  that  would  have  been  sent  back  if  it  was  allowable.    Now  the 
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only  thing  I  can  advocate,  instead  of  making  the  car-owners  responsible, 
is  this  :  Let  every  road  take  care  of  the  repairs,  and  let  the  mileage 
pay  for  it.  When  we  do  that  we  will  stop  one  of  our  clerical  reports. 
If  we  make  the  car-owners  responsible,  the  only  objection  I  can  see  is 
that  we  will  have  to  make  a  larger  number  of  bills  than  we  are  doing, 
and  that  will  increase  our  clerical  reports.  Of  course  our  object  is  to 
get  the  cars  over  the  road  safely  and  to  help  the  departments  make 
money  for  the  roads,  and  the  more  simple  we  make  our  arrangements 
to  that  end,  while  at  the  same  time  aiming  to  have  them  effective,  the 
more  likely  we  are  to  succeed  in  accomplishing  that  purpose. 

The  President.  I  will  ask  Mr.  West,  the  president  of  the  New 
York  Railroad  Club,  to  favor  us  with  his  views. 

Mr.  George  W.  West,  of  the  New  York,  Ontario  and  Western  Rail- 
road. I  thought  this  was  a  matter  of  much  importance  for  me  to 
decide,  and  so  I  took  it  up  with  our  General  Manager,  after  receiving 
Mr.  Chamberlain's  invitation,  and  he  endorsed  my  views  in  regard  to 
it.  I  think  there  are  many  benefits  to  be  derived  from  this  new 
method  of  interchange.  I  think  that  three  quarters  of  the  bills  we 
receive  are  from  nine  to  fifteen  months  old,  and  they  show  a  great 
many  defects.  Now,  if  the  carding  is  to  be  with  reference  to  safety 
only,  and  the  responsibility  for  defects  is  to  be  placed  upon  the  owners 
of  the  cars,  where  it  properly  belongs,  it  will  certainly  be  a  very  great 
improvement  upon  the  system  hitherto  in  use. 

We  have  been  keeping  a  record  for  three  months,  and  we  find  that 
we  have  removed  fifty  per  cent  of  the  cards  that  were  originally 
applied  to  cars  at  interchange  points,  and  that  cars  have  sometimes 
been  gone  three  to  five  months  and  come  back  without  repairs  having 
been  made  during  that  time.  We  received  a  car  carded  for  one  side, 
one  intermediate  and  one  centre  sill.  That  car  was  put  into  a  heavy 
train,  and  was  broken  in  two,  and  to  that  extent  the  car  would  have  to  be 
rebuilt.  Under  the  rules,  we  could  not  charge  for  any  defects  for  which 
the  car  was  carded,  because  the  car  was  broken  by  the  other  company, 
and,  under  the  rules,  the  other  company  would  be  responsible  for  its 
defects,  which,  I  think,  is  proper.  The  new  arrangement  will  tend  to 
equalize  matters  and  place  the  responsibility  for  defects  where  it  belongs. 

Mr.  F.  D.  Adams,  of  the  Boston  and  Albany  Railroad.  In  regard  to 
this  matter,  it  seems  to  me  that  the  ground  has  been  thoroughly 
covered.  I  will  say,  however,  that  I  am  heartily  in  accord  with  the 
sentiments  of  the  letters  which  have  been  read,  and  of  the  speakers. 
At  the  time  this  subject  was  broached  or  sprung  upon  the  Convention 
at  Saratoga  I  saw  that  Mr.  McKenzie  and  quite  a  number  of  others 
were  opposed  to  it,  and  I  thought  it  was  a  wild  scheme  ;  but  I  had  to 
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give  in  subsequently.  I  knew  there  was  a  great  deal  of  trouble  exist- 
ing under  our  present  system  of  rules,  but  I  had  not  any  way  arranged 
any  scheme  in  my  mind  to  help  the  matter.  Mr.  Barr's  suggestion 
contemplated  a  radical  change.  After  I  got  home  I  thought  more 
about  it,  and  looked  the  matter  over,  and  the  more  I  considered  it  the 
more  favorably  I  thought  of  it,  and  I  wrote  Mr.  Barr  a  letter  and  told 
him  I  had  changed  my  views  very  materially,  and  was  quite  favorably 
disposed  towards  the  plan.  And  the  more  I  consider  it  the  more  I 
believe  we  have  got  to  adopt  it  or  something  equivalent  to  it. 

In  conversations  with  those  connected  with  our  own  immediate  roads, 
the  car  masters  here,  I  have  been  led  to  think  that  it  would  be  good 
policy  to  go  further  than  the  Chicago  arrangement  does.    Mr.  Harden 
tells  us  of  his  experience  of  two  or  three  years  with  his  plan  of  inter- 
change, and  he  has  evidently  got  a  good  arrangement.    I  did  not 
know  it  had  been  in  operation  so  long  :  it  was  new  to  me  within  three 
or  four  months.    If  I  understand  his  plan  of  management  with  the 
other  roads,  he  has  up  to  the  present  time  had  no  bills  to  exchange 
either  way  ;  it  has  been  satisfactory  to  the  cars,  —  they  move  with  greater 
facility,—  and  has  met  with  satisfaction  on  the  part  of  the  freight  agents  ; 
and  there  is  no  grumbling,  there  is  no  trouble;  the  consignees  are 
pleased,  and  everything  goes  pleasantly  and  smoothly,  with  hardly  any 
machinery  about  it.    If  the  cars  have  got  to  be  repaired  he  repairs 
them  and  sends  them  along  ;  if  he  doesn't  think  repairs  are  necessary 
he  lets  them  go.    There  is  no  question  that  about  nineteen  twentieths 
of  the  repairs  upon  our  cars,  with  the  stoppages,  the  shutting  down, 
stopping  them    and  setting  them   back,  is   perfectly  unnecessary. 
Everybody  knows  that;  and  I  don't  think  the  bolt  Mr.  McKenzie  re- 
ferred to  injured  the  car  materially,  and  probably  it  would  have  run 
safely  to  Chicago  if  nothing  had  been  done.    There  are  many  parts  of 
a  car  that  may  be  damaged  without  impairing  its  safety  in  the  slightest 
degree,  but  the  inspector  will  require  a  card  for  it  or  set  it  back,  and 
there  is  a  consequent  delay  of  twenty-four  hours,  and  perhaps  many 
days,  because  there  may  be  a  dispute  arise  which  requires  it  to  wait. 
These  things  are  very  objectionable,  annoying  to  the  consignees,  annoy- 
ing to  the  freight  agents,  and  annoying  to  the  men  in  charge  of  the 
Car  Department ;  and  yet  there  did  not  seem  to  be  any  remedy  for 
these  troubles,  because  everybody  felt  that  the  rules  must  be  observed, 
and  if  they  were  not,  difficulty  would  ensue.    The  delays  have  been 
very  serious  with  us.    Sometimes  I  have  thought  this  trouble  grew  out 
of  a  little  revengefulness,  perhaps,  on  the  part  of  the  inspectors,  but 
you  cannot  seem  to  fix  it  there  :  they  are  all  happy  ;  but  there  is  the  rule, 
and  you  cannot  go  back  of  it. 


CHARLES  SCOTT  SPRING  CO. 

PHILADELPHIA. 

CHICAGO:  ST.  LOUIS: 

1421  Monadnock  Block.        1417  Union  Trust  Building. 

**** 

Elliptic  and  Spiral  Springs 


OF  *  ALL  DESCRIPTIONS. 




46 


There  is  one  rule  I  have  tried  myself,  and  I  have  tried  to  keep  to  it, 
in  regard  to  replacing  low  brake  connections.    This  has  caused  us 
much  trouble.    We  have  had  a  great  many  cars  set  back  on  us,  for  the 
reason  that  cars  that  have  come  from  the  Southwest  and  passed  some 
inspectors,  on  reaching  some  point  on  the  road  farther  on  are  stopped 
right  there,  and  stand  for  weeks,  because  we  will  not  fix  the  brake. 
The  rule  says  two  and  one  half  inches  above  the  rail,  but  some  are  not 
over  two  inches,  or  an  inch  and  three  quarters,  and  that  is  not  accord- 
ing to  the  rule.    We  will  not  take  such  a  car  and  fix  it,  and  we  are 
stubborn  about  it ;  we  will  not  fix  it,  for  two  or  three  reasons.    One  is, 
that  was  not  the  spirit  of  the  rule,  even  if  it  says  so  ;  the  other  reason 
is  that  we  have  no  right  to  manipulate  the  brakes  of  other  people's 
cars.    When  that  rule  was  made,  in  1890,  it  was  with  the  clear  and  dis- 
tinct understanding  on  the  part  of  the  managers  of  every  road  in  this 
country,  so  far  as  I  know,  and  I  believe  that  I  am  right,  that  the  inten- 
tion of  that  rule  was  that  cars  built  after  1890  should  have  their  brakes 
two  and  one  half  inches  above  the  rail,  and  the  brakes  and  attachment 
of  the  cars  already  built  should  not  be  subject  to  that  rule  and  were  to 
be  kept  running ;  but  unfortunately  our  Association  is  not  posted  in 
niceties  of  language,  as  a  lawyer  is,  and  everything  is  not  expressed  just 
as  it  should  be.    We  are  hardly  expected  to  do  that,  and  so  we  did  not 
get  that  feature  into  the  rule  distinctly  and  plainly,  so  that  it  was  fully 
expressed  and  fully  understood  that  way,  in  the  letter  of  the  rule  ;  but  it 
was  understood  so  fully  by  the  members  of  the  association  that  nobody 
thought  about  it  until  this  difficulty  came  with  the  roads  connecting  with 
us.    We  have  had  much  trouble  on  that  account.    We  have  tried  to  get 
the  rule  altered,  but  the  association  do  not  see  fit  to  alter  it.  I  mentioned 
this  to  show  how  the  rules  stand  in  the  minds  of  some  of  the  inspectors, 
and  how  they  are  governed  by  the  rules  literally  interpreted.  Some- 
times the  car  masters  were  strict  enough  to  adhere  to  the  letter  of  the 
rule,  while  the  generality  of  them  understood  that  the  rule  was  to  be 
interpreted  according  to  its  spirit  and  its  real  intention.    If  it  were  so 
understood  universally  it  would  be  all  satisfactory,  and  consequently 
would  always  work  very  well ;  but  it  does  not  work  well  now,  it  works 
badly. 

Now,  if  we  can  get  this  thing  changed,  and  wipe  out  these  old 
rules  which  are  so  objectionable  in  many  of  their  features,  and  get 
something  simple,  like  Mr.  Marden's  plan,  which  amounts  to 
this :  "  H^re,  you  take  all  the  cars  we  give  you,  and  we  will 
take  all  you  give  us,  and  we  will  keep  a  memorandum;  of  the  bills, 
and  at  the  end  of  the  year  we  will  compare  notes,  and  see  how  the 
balance  is  to  be  adjusted,"— that  would  be  an  immense  advantage  to 
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the  railroad  business.  If  we  are  going  to  make  charges  for  everything 
we  do  to  cars  we  shall  have  to  have  considerable  more  clerical  force, 
while  we  might  save  something  on  the  inspecting  force  ;  but  I  should 
be  much  more  in  favor  of  some  plan  like  Mr.  Marden's.  I  am  in 
favor  of  any  plan  that  will  make  this  matter  of  inspecting  cars  easier, 
and  have  the  inspection  for  safety  only,  or  have  such  inspection  as 
will  prevent  one  road  from  crowding  upon  another.  A  rule  of  that 
character  must  be  made,  which  will  be  more  equal  in  its  application, 
not  giving  one  road  any  advantage  over  another. 

There  is  one  other  point  which  Mr.  McKenzie  alluded  to  slightly, 
and  that  is  in  relation  to  private  cars.    The  private-car  owners  have 
always  been  very  sensitive  about  their  cars.    You  have  got  to  be  very 
careful  in  making  bills  against  them  ;  they  are  very  tenacious  about  it ; 
they  do  not  want  bills  made  against  them  that  indicate  anything  that 
they  are  responsible  for.    They  say,  "  You  broke  the  car  :  you  must  fix 
it."    It  makes  no  difference  if  the  car  was  poorly  put  up,  or  if  it  is 
worn  by  constant  wear  and  tear  j  they  act  like  mules  when  these  things 
are  explained  to  them,  and  they  will  not  pay  for  the  repairs.    Now  I 
would  like  to  know  why  the  private-car  owners  who  run  their  cars  over 
the  different  roads,  and  charge  the  roads  with  mileage  for  them,  which 
is  meant  to  cover  the  expense  of  wear  and  tear,  if  that  was  the 
design  of  it,  should  be  paid  twice  for  their  cars,  as  they  are  when  we 
pay  them  mileage  and  pay  for  repairs  to  their  cars ;  that  is,  do  the  re- 
pairing ourselves,  and  not  charge  it  to  them.    Under  these  conditions, 
it  is  not  to  be  wondered  at,  as  Mr.  McKenzie  says,  that  the  railroads 
which  do  not  run  private  cars  pay  sixty  per  cent  of  the  cost  of  main- 
tenance.   I  should  think  it  would  be  nearer  seventy-five  per  cent. 
This  is  quite  a  large  expense.    The  private-car  owners  are  increasing ; 
there  is  a  very  large  number  of  cars  running  to-day  owned  by  private 
•companies,  and  they  are  running  them  because  they  make  money  on 
them— and  they  will  make  money  under  the  present  system  of  rules. 
Now,  if  we  make  a  rule  making  the  owners  of  all  cars  responsible  for 
their  own  repairs,  why,  there  will  be  no  kicking  on  that  score  ;  we  will 
deal  with  the  private  owners  as  we  do  with  the  others,  and  they  can't 
complain.    In  the  first  place,  I  do  not  believe  they  are  entitled  to  the 
same  rules  we  work  under ;  I  have  always  claimed  that,  because  there 
is  no  reciprocity  at  all,  they  never  repair  our  cars  — we  repair  theirs, 
they  not  ours.    With -other  railroad  companies  it  is  quite  different. 
The  railroad  companies  pay  them  mileage  and  repair  their  cars,  to 
a  great  degree,  without  any  compensation. 

Mr.  McKenzie.     I  would  like  to  emphasize  what  I  have  said  by  a 
few  additional  remarks.     Mr.  Adams  has  brought  out  forcibly  the 
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matter  of  the  owners'  responsibility.    In  bringing  this  matter  before 
the  people  in  Chicago  Mr.  Barr  has  placed  it  as  the  Chicago  inter- 
change.    Mr.  Waitt  and  myself,  being  a  little  broader  in  our  views, 
had  that  striken  out.    I  want  to  say  it  is  not  the  Chicago  interchange, 
it  is  the  interchange  of  cars  generally,  interchange  between  railroad 
companies.    Mr.  Barr,  in  -opening  the  discussion  before  the  com- 
mittee, said  in  his  preamble,  "  Whereas  a  large  number  of  inspectors 
are  employed  in  inspecting  cars  for  protection,  this  can  be  done  away 
with,  and  a  large  expenditure  of  money  saved  by  inspection  for  safety." 
In  other  words,  instead  of  inspecting  cars  to  find  something  that  may  ; 
be  repaired,  inspect  them  to  make  them  safe.    That  will  come  when 
when  this  plan  of  interchange  is  inaugurated  throughout  the  country. 
In  Chicago  there  are  sixty-nine  men  employed  at  the  stock  yards  as 
inspectors ;  we  employ  five  men,  and  one  man  can  do  all  that  is  re- 
quired if  we  inspect  for  safety  alone.    Taking  into  consideration  all 
the  cars  that  are  run,  inspection  for  safety  alone  would  save  many 
thousands  of  dollars  to  the  railroads.  This  change  has  got  to  come,  and 
it  is  for  the  car-builders  to  bring  it  about.    The  freight  agents  all  over 
the  country  are  continually  complaining  about  delayed  cars.    There  is 
no  question  there  is  something  in  it.    Take  our  little  inspection  in 
Buffalo,  where  the  delivering  road  has  nothing  to  say  about  inspection, 
and  the  delivering  road  pays  for  repairs ;  the  delivering  road  is  paying 
more  than  is  necessary,  and,  in  my  opinion,  under  any  such  system  it 
is  going  to  be  the  survival  of  the  fittest.    Under  the  new  plan,  the 
roads  will  keep  their  cars  in  condition,  and  repairs  will  be  less  required. 
We  will  have  a  regular  clearing-house  arrangement,  and  if  one  road  has 
a  bill  of  $2,000  against  another  road,  and  the  other  road  has  a  bill  of 
$2,010  against  the  first  road,  there  will  be  a  difference  of  $10  to 
be  paid,  and  no  clerical  work  is  required  ;  and  where  we  keep  now 
four  men  in  Chicago,  two  men  will  do  the  work,  because  if  a  car 
comes  from  Milwaukee  and  needs  repairs  not  required  for  its  safety,  it 
can  be  sent  along,  whereas  otherwise  it  would  have  to  be  held  there, 
and  the  repairs  could  not  be  made  until  cards  were  furnished.  Now, 
if  we  are  honest  in  this  matter,  and  go  into  it  with  the  spirit  that  the 
master  car-builders1  rules  shall  be  properly  interpreted,  doing  only  the 
work  that  is  absolutely  necessary  and  nothing  more,  a  great  deal  of 
this  inspection  will  be  done  away  with,  and  the  men,  instead  of  in- 
specting cars,  will  be  repairing  them,  and  instead  of  looking  for  a 
loose  nail  or  some  other  trifling  defect,  they  will  be  doing  actual  ser- 
vice ;  and  instead  of  two  men  being  required  to  inspect  thirty  cars, 
one  man  will  inspect  forty  cars,  and  let  them  go  on.    I  think  a  better 
condition  of  the  running  gear  of  the  cars  will  be  brought  about  if  we 


can  bring  this  system  of  inspection  into  line,  and  if  we  can  make  it 
hold  good. 

The  President.  The  members  will  remember  that  in  the  circular 
which  I  sent  forward  to  these  outside  parties,  and  which  resulted  in  the 
replies  I  have  read  and  the  attendance  of  our  friends  McKenzie  and 
West,  I  said  there  were  two  sides  to  this  question.  We  have  with  us  a 
gentleman  this  evening  who  may  or  may  not  take  the  opposite  view 
from  what  has  been  expressed.  Mr.  McKenzie  has  said  that  private 
cars  pay  only  forty  per  cent  of  the  cost  of  maintenance.  Mr.  Adams 
thinks  that  is  pretty  correct,  perhaps  too  high  a  percentage.  I  think 
Mr.  J.  B.  Fletcher,  superintendent  of  the  National  Car  Company,  will 
undoubtedly  have  something  to  say  in  relation  to  that  which  will 
perhaps  change  the  figures  set  forth  by  the  authority  which  Mr. 
McKenzie  quoted. 

Mr.  J.  B.  Fletcher.  I  have  nothing  to  say  on  the  subject.  As 
far  as  the  line  which  I  represent  is  concerned,  its  managers  are  willing 
to  accept  any  arrangements  that  the  roads  enter  into  generally. 

Mr.  Adams.  There  is  one  thing  I  want  to  speak  of  which  nobody 
has  yet  mentioned.  While  we  are  talking  about  saving  expense  and 
cost,  I  think  there  is  one  point  that  we  ought  not  to  neglect,  and  that 
is  the  air-brake  question.  The  air-brakes  are  not  cared  for  as  they 
ought  to  be,  neither  can  they  be  cared  for  as  they  ought  to  be  unless 
there  is  some  expense  attending.  Now,  it  seems  to  me,  from  my 
examination  of  that  matter,  that  at  all  large  terminals  or  important 
points  through  the  country  there  should  be  such  a  plant  as  is  now  in 
operation  at  Buffalo,  in  the  New  York  Central  yard,  and  in  other 
places  where  the  plant  exists. 

Mr.  McKenzie.  There  are  several  in  the  West. 
Mr.  Adams.  That  thing  is  a  very  important  appendage  to  a  railroad, 
and  necessary  to  its  success.  We  go  to  the  expense  of  fifty  dollars  a 
car  to  apply  the  air-brakes ;  and  I  think  that  quite  a  large  proportion 
of  them  where  they  have  been  applied  are  not  in  order  to  work, 
because  there  is  no  way  of  inspecting  them,  only  when  the  engine  is 
hitched  to  the  train.  There  should  be  a  plan  by  which,  when  those 
trains  come  in,  the  cars  can  be  attached  to  pipes  or  pumps  to  test  the 
brakes  and  see  if  they  are  in  order  to  do  their  work.  It  can  be  done 
very  quickly  indeed  if  the  preparations  are  made  properly.  This  is 
not  thought  of  as  much  as  it  ought  to  be.  I  don't  think  railroads  gen- 
erally consider  it  in  the  light  in  which  it  should  be  looked  upon.  They 
put  on  the  air-brakes  and  test  them  at  the  shops  when  they  go  out,  and 
that  is  all  the  testing  they  get.  They  get  out  of  order,  and  conse- 
quently there  is  a  loss  of  the  use  of  the  money  expended  upon  them. 
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We  put  on  these  brakes,  and  we  cannot  avail  of  their  benefits  as  we 
ought  to.  Of  course  it  would  entail  some  expense  if  we  went  into  this 
matter  systematically ;  but  I  think  there  should  be  such  a  plant,  say,  at 
the  terminus  of  our  road  at  this  end,  and  perhaps  at  the  other  end  of 
the  road,  possibly  in  the  centre ;  and  so  with  all  other  roads,  —  two  or 
three  plants  where  the  cars  would  pass  through  on  the  road,  to  test  the 
brakes  at  such  points.  At  present  the  engineer  tests  the  brake,  and 
if  it  does  not  work  he  cuts  it  out  and  goes  without  it.  If  a  car  is  set 
aside  the  brake  does  not  get  repaired,  if  it  needs  it.  I  think  that  is  a 
matter  important  to  be  considered. 

The  President.  We  have  with  us  Mr.  Robertson,  of  the  Central 
Vermont  road,  who  is  doubtless  interested  in  this  matter,  and  we 
should  be  glad  to  hear  from  him. 

Mr.  W.  J.  Robertson.  I  received  a  copy  of  the  November  pro- 
ceedings of  the  Western  Railroad  Club,  and  it  included  Mr.  Barr's 
paper  on  the  new  plan.  I  considered  at  first  how  it  would  work.  I 
studied  over  it,  and,  after  hearing  the  discussion  to-night  and  the  read- 
ing of  the  letters  from  the  Western  States,  lam  convinced  we  have  got 
to  make  a  change  of  the  Master  Car-builders'  Association  Rules.  We 
have  a  good  deal  of  trouble  on  our  road.  If  there  is  a  loose  board,  or 
a  board  shaken  on  a  car,  we  have  to  card  that  car.  I  have  signed  bills 
for  one  fascia  board  lost  off.  That  is  all  wrong.  Sometimes  nuts  are 
shaken  off,  a  plate  dropped  down,  or  a  bolt  has  come  out,  and  some 
road  has  to  pay  the  bill,  simply  because  our  inspector  cannot  hold 
that  car,  because  it  contains  important  freight,  and  if  the  master  car- 
builder  should  determine  to  hold  that  car  it  would  lead  to  censure  on 
that  department.  Those  things  should  be  remedied,  and  I  would  just 
make  this  suggestion,  —  that  this  new  plan  is  in  the  right  direction,  and 
between  now  and  the  time  of  our  next  annual  convention  the  matter 
should  have  full  consideration  from  the  master  car-builders.  Let  us 
go  to  the  next  convention  with  this  thing  all  ready,  and  get  something 
passed  to  avoid  the  delays  of  freight  at  inspecting  points,  and  not  have 
domestic  roads  repair  foreign  cars  at  their  own  expense,  which  they 
should  not  be  called  upon  to  do.  Let  us  study  the  thing  carefully, 
and  be  prepared  at  the  next  convention  to  give  the  matter  full  dis- 
cussion, and  take  some  action  at  that  time  to  have  this  thing  right  and 
as  it  should  be,  and  avoid  the  trouble  we  have  been  having. 

Mr.  Adams.  It  is  suggested  to  my  mind,  and  to  some  others  near 
me,  that  it  would  be  proper  for  this  Club  to  place  itself  on  record  in 
regard  to  this  matter,  and  to  that  end  I  make  this  motion  : 

That  the  New  England  Railroad  Club  heartily  approves  the  move- 
ment proposed  for  the  interchange  of  cars,  in  addition  to  Rules  7,  8, 
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and  9,  making  freight-car  owners  responsible  for  defects  upon  their 
cars.    Motion  unanimously  carried. 

Mr.  McKenzie.  I  want  to  say  that  this  interchange  is  for  the 
government  of  the  railroads  generally,  and  not  for  Chicago  alone,  and 
any  manager  of  a  railroad  who  signs  the  agreement  becomes  a  member 
of  the  committee  of  which  Mr.  Barr  is  the  chairman,  and  the  cars  of 
his  road  may  interchange  at  any  point. 

Mr.  Robertsqn.  Considering  this  new  movement  in  the  matter  of 
car  inspection,  supposing  that  the  Boston  and  Maine,  the  Concord  and 
Montreal,  the  Central  Vermont,  the  Lake  Shore,  and  the  Nickel  Plate 
roads  are  all  in  favor  of  this  new  movement,  and  the  Rome,  Watertown 
and  Ogdensburg  road  should  not  be  in  favor  of  it,  how  would  the  business 
be  managed  between  the  roads  in  favor  of  it  and  that  road  which  was 
against  it? 

The  President.  Let  the  Central  Vermont  buy  up  the  stock  of  that 
opposing  road.  (Laughter.) 

We  have  with  us  a  gentleman  who  has  come  all  the  way  from  the 
hills  of  New  Hampshire, — Mr.  Gordon,  of  the  Concord  and  Montreal 
road,  —  and  we  should  be  pleased  to  have  a  word  from  him. 

Mr.  J.  T.  Gordon.  Mr.  President,  if  you  had  called  on  me  earlier 
in  the  evening  I  think  I  could  have  made  a  speech.  I  will  say  that  I 
fully  believe  in  this  new  arrangement  that  has  been  proposed  for  the 
Western  roads,  and  I  hope  it  will  extend  to  here.  I  remember  that 
not  very  long  ago  there  was  a  car  that  had  gone  up  through  our  yard 
which  was  inspected  and  marked  out.  It  was  shipped  back  into  our 
yard  and  into  the  shop,  and,  my  time  not  being  very  valuable,  I  person- 
ally bossed  the  repairs  of  that  car.  I  took  my  watch  out,  and  saw  how 
long  it  took,  and  the  work  on  the  car  was  completed  in  three  minutes. 
That  car  was  shifted  out  of  the  shop  on  to  a  siding,  taken  to  the  other 
yard,  and  made  into  a  train,  and  went  home  happier,  no  doubt.  Now> 
I  have  no  doubt  that  that  three  minutes'  work  cost  the  two  companies 
fifty  cents,  and  it  might  have  cost  them  several  dollars.  Cars  passing 
over  our  road  are  thoroughly  inspected  at  Concord ;  on  reaching  Man- 
chester, eighteen  miles  from  Concord,  they  pass  through  another 
inspection,  about  twenty-five  per  cent  of  them,  and  the  rest  run  to 
Nashua,  over  a  perfectly  level  road,  and  there  they  are  thoroughly 
inspected  again,  perhaps  twenty-five  per  cent  of  them ;  that  is  seven- 
teen miles  further.  About  twenty-five  per  cent  of  those  cars  are  drawn 
twenty-four  miles  and  pass  through  a  thorough  inspection  there.  Now 
it  seems  to  me  that  is  an  expense  for  nothing.  I  think  we  have  at 
Concord  ten  men,  Manchester  seven ;  until  within  the  past  eight  months 
we  had  nine  at  Nashua  ;  we  had  joint  inspection  previous  to  that.  I 
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think  our  road  had  seven  men  at  Nashua,  Boston  and  Maine  six ;  at 
Manchester  we  had  eight,  and  they  had  four  there,  I  think ;  at  Concord 
we  had  seven  or  eight  men ;  we  have  in  Concord  now  twelve  men,  night 
and  day,  and  at  Nashua  at  the  present  time  we  have  two.  It  seems  to 
me  that  two  men  at  Concord,  days,  and  two,  nights,  would  do  the  work, 
and  inspect  these  cars  so  that  they  would  be  perfectly  safe  to  run,  and 
we  should  be  saved  an  enormous  expense  of  car  inspection.  I  believe 
fully  in  this  new  move. 

Mr.  McKenzie.  Mr.  Robertson  asks  about  the  responsibility  of 
railroads  which  may  not  be  in  the  interchange.  Now,  if  he  will  read 
the  second  and  third  paragraphs  of  the  agreement  he  will  see  what 
provision  is  made  for  them,  and  that  in  the  interchange  of  cars  not 
belonging  to  parties  to  the  agreement  the  rules  of  the  Master  Car- 
builders'  Association  for  the  interchange  of  traffic  shall  prevail. 

While  I  am  up  I  want  to  thank  you  as  the  president  of  this  Club  for 
your  kind  invitation  to  me  to  attend  this  meeting,  and  for  the  kind  and 
attentive  recognition  I  have  had  while  standing  on  my  feet.  I  may 
tire  you,  but  at  the  same  time  I  am  with  you.  It  is  the  first  time  I 
have  had  the  pleasure  of  attending  one  of  the  New  England  Club 
meetings.  We  want  to  have  you  at  our  next  January  meeting,  and  Mr. 
Waite  will,  no  doubt,  give  you  a  pressing  invitation  to  join  us  in  discuss- 
ing this  matter  at  that  point.  When  it  comes  to  inspection,  you  will 
think  Buffalo  is  the  only  point  in  America  where  we  inspect  cars. 

The  President.  I  thank  Mr.  McKenzie  for  his  compliment.  I 
will  say  that  I  have  been  in  his  company  when  I  have  been  tired,  but 
not  to-night.  (Laughter.) 

Mr.  Marden.  I  think,  Mr.  President,  that  the  members  of  the 
New  England  Club  will  bear  me  out  in  saying  that  we  hope  Mr. 
McKenzie  will  not  get  so  tired  to-night  that  he  will  not  come  again, 
and  I  for  one  will  say  that  I  hope  he  will.  I  am  inclined  to  think, 
from  the  illustrations  of  inspection  that  we  have  had  to-night,  especially 
from  Mr.  Gordon,  that  we  shall  think  Buffalo  is  not  in  it  at  all. 
Adjourned. 


The  Secretary  and  Treasurer  would  like  to  be  employed  by 
some  first-class  house  who  would  like  a  representative  in  the 
East,  as  he  has  much  spare  time.    Correspondence  solicited. 

FRANCIS  M.  CURTIS, 

Secretary  and  Treasurer, 

New  England  Railroad  Club, 
P.  O.  Box  1576.  Boston,  Mass. 


NEW  MEMBERS. 


Geo.  B.  Ager,  B.  &  A.  R.  R.,  Boston,  Mass. 
Eugene  Chamberlin,  757  Prospect  Avenue,  Buffalo,  N.  V. 
F.  H.  Carter,  21  Exchange  Street,  Boston,  Mass.,  care  of  A.  &  E. 
Burton. 

F.  H.  Eddy,  G.  F.  Car  Shops,  Fitchburg  R.  R.,  Fitchburg,  Mass. 

R.  F.  Gerald,  134  Pearl  Street,  Boston,  Mass.,  care  of  S.  C.  Nightin- 
gale &  Childs. 

Geo.  Gray,  12  Marshall  Street,  Boston,  Mass. 

Chas.  L.  Gilpin,  care  of  W.  Dewees  Wood  Co.,  McKeesport,  Pa. 

W.  S.  Gowell,  Car  Inspector  B.  &  A.  R.  R.,  So.  Frarningham,  Mass. 

F.  P.  Huntley,  care  of  Gould  Couppler  Co.,  66  Broadway,  New  York 
City. 

S.  V.  V.  Huntington,  P.  O.  Box  1780,  New  York  City,  care  of  Edward 
Smith  Co. 

J.  Higginson,  M.  C.  B.  Canadian  Pacific  R.  R.,  Montreal,  P.  Q. 
Wm.  Hutchinson,  Roadmaster,  Hudson,  N.  H. 
C.  E.  Rood,  735  Delaware  Avenue,  Buffalo,  N.  Y. 
J.  W.  Ripley,  Mechanical  Engineer,  620  Atlantic  Avenue,  Boston, 
Mass. 

A.  H.  Sabin,  P.  O.  Box  85,  Long  Island  City,  N.  Y. 

C.  Scott,  Jr.,  1028  New  Market  Street,  Philadelphia,  Pa. 

D.  A.  Smith. 

Frederick  C.  Moseley,  Treasurer  Cypress    Lumber  Co.,   70  Kilby 

Street,  Boston,  Mass. 
Frank  R.  Whall,  180  Summer  Street,  Boston,  Mass.,  care  of  Laminar 

Fibre  Co. 

Wm.  D.  Zehnder,  Lebanon,  Pa.,  care  of  Pennsylvania  Bolt  &  Nut  Co. 


CHANGE  OF  ADDRESS. 


W.  D.  Rifenberg,  552  Central  Street,  Worcester,  Mass.,  Fitchburg  R.R. 
W.  P.  Tyler  for  W.  B.  Tyler. 

Bernard  McCabe,  108  Minden  Ave.,  Roxbury,  Mass. 
H.  A.  Ives,  Park  Square  Station,  N.  Y.,  N.  H.  &  H.  R.  R. 
D.  J.  T.  Oldham,  3  Cedar  Street,  New  York  City. 
Geo.  B.  Topliff,  54  Kilby  Street. 

Grafton  Upton,  care  of  Railroad  Commissioners,  20  Beacon  Street 

Boston,  Mass. 
Charles  H.  Dale,  16  Warren  Street,  New  York  City. 


RAMAPO  WHEEL  AND  FOUNDRY  CO. 

HAMAPO,  IV.  Y. 

CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 

RAMAPO   IRON  WORKS, 

HI^BURN,  IV.  Y. 

AUTOMATIC   SWITCH  STANDS. 

SPRING  RAIL, 
PLATE,  BOLTED   AND  YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS,  CASTINGS. 

SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MIDVALE  L0C0M0TIYE  TIRES  and  FORGINGS. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 
Locomotive  Steam  Gauges, 

Farrington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 

S3  OWVBR  STREET, 
BOSTON. 


THE  CHAPMAN  JACK. 

.  .  PATENTED  ,  . 
Always  Lubricated  and  Ready  for  Use. 


THE 

Chapman  Jack  Co, 

CLEVELAND,  O. 


The  drake  *  wiers  Co., 

CLE VEL ,  OHIO. 


ASPHALT 


ROOFING 


THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


In  use  by  over  70  Railroads.    Twelve  years  successful  use  without  a 
single  failure.    A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 


LATROBE  STEEL  WORKS, 

MANUFACTURERS  OF 

LOCOMOTIVE  £*rxcl   CAR  WHEEJI, 


TIRES 


Works  arid  Main  Office,  LATROBE,  Pennsylvania. 

Branch  Office,  BULLITT  BUILDING,  Philadelphia. 


MALLEABLE  IRON  CASTINGS 


DRAWBARS. 
CENTRE  PLATES 
TRUCK  ENDS, 
DEAD  BLOCKS. 
DOOR  FASTENERS 
AND  OTHER  ARTICLES 
USED  IN  CAR  CONSTRUCTION 
AND  REPAIRS. 

OTHER  CASTINGS 
MADE  TO  ORDER. 


TOLfDO, 


THE 

NATIONAL 
MALLEABLE 

CASTINGS 
COMPANY 


FOR  RAILROAD  WORK 
A  SPECIALTY 


ADDRESS 

THE  COMPANY 

AT  EITHER 
OF  THE  FOUR 
POINTS  NAMED. 


BEPABTHEff 

IRew  jenglan&  IRatlroat)  Club. 


Painting,  Paints,  and  Varnishes  as  Applied 
to  Railway  Equipment. 


Meeting  of  January  9,  1895. 


fmblisbeD  b£  tbe  Club. 

Francis  M.  Curtis,  Secretary,  P.  O.  Box  1576, 

BOSTON. 
1895. 


OFFICERS  FOR  1894-95. 

PRESIDENT, 

JOHN  T.  CHAMBERLAIN, 
Master  Car  Builder,  B.  &=  M.  R.  R.  Co. 

VICE-PRESIDENT,  * 

L.  M.  BUTLER, 

Master  Mechanic  {Old  Colony  System),  N.  Y.,  N.  H.  &  H.  R.  R.  Co. 
SECRETARY  AND  TREASURER, 

FRANCIS  M.  CURTIS. 


F.  D.  ADAMS, 
Master  Car  Builder,  B.  &  A.  R.R.  Co. 
J.  W.  MARDEN, 
Supt.  Car  Department,  Fitchburg  R,  R.  Co. 
L.  M.  BUTLER, 
JOHN  MED  WAY, 
Supt.  Motive  Power,  Fitchbttrg  R.  R.  Co. 


COMMITTEE, 

F.  M.  TWOMBLY, 
Master  Mechanic  {Old  Colony  System), 
N.  V.,  N.  H.  &>  H.  R.  R.  Co. 

'    GEORGE  RICHARDS. 

O.  STEWART. 


F.  D.  ADAMS,  President 
J.  W.  MARDEN,  President  . 
JAMES  N.  LAUDER,  President  . 
GEO.  RICHARDS,  President 
FRED.  M.  TWOMBLY,  President 
JOHN  T.  CHAMBERLAIN,  President 


March, 


to  March, 


1885. 
[887. 
[889. 
[891. 
[893. 


OMJICIV  BUCKIvBS 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,   -  Cleveland,  Ohio. 


OWEN  BEARSE  &  SON, 

Manufacturers  and  Wholesale  Dealers  in 

Mexican,  St.  Jago,  Cuban  and  Prima  Vera 


401  Albany  St.,  Boston,  Mass. 

Stock  manufactured  and  graded  especially  for  the  Car  trade. 

CORRESPONDENCE  SOLICITED. 


The  Standard  Steel  Works, 


Manufacturers  of 


STEEL  TIRES 


(LOCOMOTIVE 
AND  CAR  WHEELS) 


AND 


STEEL-TIRED  WHEELS, 

With  Vauclain  Wrought  Iron  Spoke  Centres  and  Forged  Wrought 
Iron  Plate  Centres. 

Office,  220  South  4th  St.,  PHILADELPHIA. 

BRADY  METAL  COMPANY, 

BOREEL  BUILDING,  115  BROADWAY,  NEW  YORK. 

Manufacture  of  Self-Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 


MAGNUS  METAL,  for  Locomotive 
Engine  casting*,  Driving  Box  and 
Rod  Bearings,  or  any  bearings  for 
high  speed  shafting. 
AGNUS  TIN,  for  use  as  a  substitute 
for  block  tin  by  Railroad  or  other 
Companies  having  their  own  brass 
foundry. 


MAGNUS  ANTI-FRICTION  LINING 

METAL.  BABBITT  METALS  and 

SOLDER. 
PHOSPHOR    BRONZE    in  Ingots, 

Bearings  or  Castings. 
BATTERY  ZINCS  of  all  kinds. 
Street  Car  and  Electric  Car  Brass 

Castings,  Bearings  and  Trolley 

Wheels. 


ALL  QUOTATIONS  IN  TOUCH  WITH  THE  CURRENT  METAL  MARKET. 


PROCEEDINGS 

OF  THE 

flew  Bnolanb  IRatlroab  Club. 


Meeting   held  at  Wesleyan  Hall,  36  Bromfield  Street,  Boston,  on 
Wednesday  evening,  Jan.  9,  1895. 


President  John  T.  Chamberlain  occupied  the  chair,  and  on  calling 
the  meeting  to  order  announced  that  the  Secretary  had  a  communica- 
tion from  the  Secretary  of  the  Southwestern  Railroad  Club,  stating 
that  the  members  of  the  New  England  Club  who  do  not  receive  regu- 
larly the  printed  Proceedings  of  that  club  could  do  so  by  notifying 
him,  and  that  Mr.  Curtis  would  forward  the  names  of  any  such  mem- 
bers if  desired  ;  and  the  same  would  apply  to  the  Proceedings  of  any 
of  the  other  railroad  clubs. 

The  President  asked  if  there  was  any  business  to  come  before  the 
meeting. 

Mr.  John  Kent.  It  is  known  to  some  members  of  this  Club,  I 
think  but  a  few,  that  the  grave  to-day  closed  over  a  man  of  whom 
those  who  knew  him  would  speak  in  the  most  kindly  and  genial  man- 
ner as  a  pleasant  companion.  He  was  a  member  of  this  Club,  and  I 
think  the  members  generally  will  agree  with  me  in  supporting  this 
resolution  which  I  offer  :  — 

Resolved,  That  this  Club  desires  to  place  upon  record  its  testimony 
to  the  friendship,  moral  excellence,  and  worth  of  their  former  associate, 
Mr.  George  Dunbar,  who  has  so  lately  been  removed  by  death,  and 


that  his  memory  will  be  tenderly  cherished  by  those  who  know  his 
manly  character  and  kindly  disposition. 

Resolved,  That  the  Secretary  of  the  Club  be  instructed  to  send  a  copy 
of  this  resolution  to  the  remaining  members  of  Mr.  Dunbar's  family. 

Mr.  James  Smith.  It  is  with  a  degree  of  sadness,  and  yet  with 
pleasure,  that  I  rise  to  second  Mr.  Kent's  resolution.  I  have  known 
Mr.  Dunbar  for  a  great  many  years,  and  have  done  a  large  amount  of 
business  with  him,  and  I  want  to  record  my  testimony  to  the  effect 
that  in  all  the  relations  of  life  he  was  a  most  excellent  man  and  a  gen- 
tleman, a  Christian  gentleman,  a  man  who  knew  how  to  present  him- 
self in  any  society  he  entered.  I  attended  his  funeral  to-day  in  St. 
James's  Church  in  Roxbury,  where  he  was  a  member  for  a  great  many 
years.  A  goodly  number  of  his  old  friends  were  present.  He  was  a 
man  that  was  in  good  circumstances.  At  one  time  in  his  life  he  was  a 
little  unfortunate,  but  he  did  not  lose  his  honor.  I  am  proud  to  say 
that  he  was  a  man  of  truth  and  uprightness,  and  I  took  great  pleasure 
in  associating  with  him.  I  used  to  call  frequently  at  his  house  during 
the  last  three  years,  and  spend  evenings  with  him.  He  was  a  good 
violinist  and  a  good  singer,  and  he  always  entertained  me  very 
pleasantly.  I  do  not  know  when  I  have  lost  a  friend  whose  departure 
I  regretted  more  than  that  of  Mr.  Dunbar.  He  died  very  suddenly  of 
heart  failure  in  the  Emergency  Hospital. 

The  resolutions  were  unanimously  adopted. 

The  President.  Our  Secretary  has  received  a  copy  of  the  Cata- 
logue of  the  Exhibit  of  the  Pennsylvania  Railroad  Company  at  the 
World's  Columbian  Exposition,  inscribed  with  the  compliments  of  that 
company  to  the  Club.  If  any  one  desires  to  see  the  book,  he  can  do 
so  by  applying  to  the  Secretary. 

The  subject  for  discussion  this  evening  is  "  Painting,  Paints,  and 
Varnishes  as  applied  to  Railway  Equipment,"  to  be  opened  by  Mr. 
Charles  Richardson,  who  will  be  followed  by  Mr.  Sabin,  of  Edward 
Smith  &  Co.,  of  New  York.  After  that  the  discussion  will  be  open  to 
the  various  gentlemen  connected  with  car  painting,  painting-shop  fore- 
men preferred ;  and  afterwards  we  should  be  glad  to  hear  from  any 
others  on  the  subject. 

PAINTS  AND  PAINTING. 

BY  CHARLES  RICHARDSON. 

Gentlemen, — The  subject  I  present  to  you  this  evening  for  your 
consideration  will  not  be  as  entertaining  as  was  the  address  delivered 
by  our  friend  Mr.  Twombly,  giving  his  experience  of  life  in  Mexico. 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  If/I.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 

Reduce  dead  weight,  and  secure  greater  strength  by  substituting  Malleable  for  gray  iron  castings  in 
your  car,s.    Write  us  for  particulars  as  to  what  we  can  do  in  tnis  respect.    We  can 
show  you  how  to  improve  construction  without  increasing  cost. 

RAILWAY  DEPARTMENT, 

NATIONAL  MALLEABLE  CASTINGS  CO., 
f525  Old  Colony  Bldg.  CHICAGO.  

PATENTED 

CAR  SEATS 

AND 

SEAT  SPRIN6S 


PATENT  RATTAN 
CANVAS  LINED  SEATING,  &c. 


Edward  Smith  &  Co., 
Varnish  Makers  and  Color  Grinders, 

Times  Building,  New  York. 

BLACK  BRIDGE  PAINT,  an  unequalled  preservative  for  all  iron 
work  exposed  to  the  weather. 

"  CYRUS  ROBERTS " 
Hand-Car  Specialties, 

^WARRANTED. 

EASY  RUNNING, 

LIGHT  IN  WEIGHT, 

PERFECT  WHEEL,. 

Robert^  Throp  &  Co., 

THREE  RIVERS,  MICH. 
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I  have  no  young  ladies  of  flaxen  hair  and  blue  eyes,  nor  young  ladies 
of  red  hair  with  black  eyes,  as  were  presented  to  you  by  our  friend 
Snow  in  his  address  on  his  travels  in  Norway  :  still  I  shall  make  an 
effort  to  hold  your  attention  for  a  short  time. 

It  is  the  master  mechanic  who  carefully  looks  after  all  matters  as- 
signed him,  and  every  caution  is  taken  to  make  the  transportation  of 
passengers  and  freight  safely  and  as  quickly  as  is  prudent.  Then  comes 
the  master  car  builder  who  displays  his  genius  in  making  the  car  com- 
fortable and  attractive  for  the  passengers.  Palmer  and  Creamer  must 
not  be  left  out,  as  with  their  methods  of  ventilation,  which  are  placed 
beyond  the  control  of  the  passengers,  we  get  fresh  air,  feel  no  draught, 
and  are  relieved  from  the  unpleasant  cinder,  which  make  our  journey 
more  enjoyable  and  healthful ;  but  with  all  these  pleasing  features  we 
want  more,  and  so  we  call  upon  the  master  painter  and  decorator  to 
display  his  ingenuity  in  completing  the  work. 

As  lead  is  to  be  a  very  important  factor  in  my  remarks,  I  desire  you 
to  pardon  me  if  I  diverge  a  little.  The  history  of  lead  is  very  inter- 
esting, and  I  doubt  if  there  is  any  other  metal  mined  that  has  a  more 
diversified  history.  Lead  received  many  names  in  antiquity ;  accord- 
ing to  Pictet,  it  has  had  as  many  as  thirty  names  in  Sanskrit,  several  of 
which  it  bears  in  common  with  tin.  It  was  often  that  tin,  lead,  and 
silver  were  all  classed  as  lead.  I  cannot  help  feeling  that  the  first 
corroded  lead  was  accidental,  brought  about  with  no  intention  of  pro- 
ducing what  was  produced.  We  find  that  white  lead  was  used  as  a 
medicine,  and  also  as  a  cosmetic  in  connection  with  cinnabar.  White 
lead  was  used  as  a  remedial  agent  in  the  preparation  of  plasters  and 
ointments  by  the  Egyptians,  Greeks,  and  Romans.  Paracelsus  boasted 
that  he  could  cure  two  hundred  different  diseases  with  lead.  In 
ancient  times  the  old,  the  young,,  the  married,  and  the  single  resorted 
to  the  use  of  lead  as  a  means  of  improving  their  appearance.  In  its 
natural  state  white  lead  served  as  a  powder,  and,  colored  with  the 
juices  of  plants,  —  generally  the  Anchusa  Tinctoria,  —  as  rouge  for 
heightening  the  color  of  the  cheek. 

Theophilus  describes  the  composition  of  the  colors  to  be  used  in 
painting  faces  as  follows:  Take  ceruse,  put  it  dry  and  without 
grinding  into  a  copper  or  iron  vessel,  place  it  upon  glowing  coals 
and  burn  it  until  it  is  converted  into  a  yellow  color ;  then  grind  it  and 
mix  it  with  white  ceruse  and  cinnabar  until  it  is  converted  into  a  color 
like  flesh. 

Lead  (or  Saturn,  as  they  termed  it)  was  one  of  the  oldest  metals, 
and  so  named  in  honor  of  the  oldest  and  consequently  the 
father  of  the  gods.    Boerhaave  says  :  "  As  Saturn,  in  all  ancient  myth- 
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ologies,  is  considered  to  be  the  father  of  the  gods,  so  lead  is  the  father 
of  the  metals,  and  at  the  same  time  their  destroyer."  Lead  was  often 
used  as  money.  The  oldest  coin  known  was  that  of  Lydia,  and  medals 
and  tokens  were  issued  in  great  quantities. 

According  to  Pliny,  minium  was  held  in  high  estimation  by  the 
Romans  in  ancient  times.  He  says  it  was  used  in  former  times  for 
sacred  purposes.  The  face  of  the  statue  of  Jupiter  was  painted  with 
it.  It  was  also  used  on  festive  occasions,  and  when  victorious  generals 
entered  the  city  in  triumph  their  bodies  were  painted  with  this  sub- 
stance.   The  pigment  referred  to  was  probably  cinnabar. 

The  addition  of  lead  to  bronze  was  first  made  for  practical  reasons, 
but  the  quantity  was  finally  increased  and  became  a  sophistication 
which  was  made  the  subject  of  a  decree  in  the  third  century,  by  the 
provisions  of  which  bronze  containing  more  than  a  certain  quantity  of 
lead  became  subject  to  confiscation. 

The  ancient  navigators  at  first  used  bags  of  sand  for  anchors ;  some- 
times stones  with  holes  drilled  through  them  to  receive  the  rope 
answered  the  purpose,  and  frequently  stones  securely  fastened  to  a 
stout  wooden  frame  were  used,  such  as  may,  perhaps,  be  seen  to-day 
as  part  of  the  tackle  of  a  dory  of  a  shore  fisherman  on  the  coast  of 
Massachusetts  Bay,  where  it  is  called  "  killick."  The  Phoenicians  used 
wooden  anchors  of  this  description,  but  instead  of  stones  their  anchors 
were  provided  with  masses  of  lead  to  furnish  the  necessary  weight. 
The  anchors  of  the  early  Greeks  consisted  of  large  wooden  pipes 
filled  with  lead.  Diodorous  relates  that  on  the  occasion  of  the  first 
voyage  of  the  Phoenicians  to  Spain  they  obtained  more  silver  than 
their  ships  could  carry,  and  took  the  lead  from  their  anchors  and  re- 
placed it  with  silver.  The  Apostle  Paul  refers  to  the  use  of  lead  in 
sounding  in  the  sea,  and  Herodotus  speaks  of  throwing  the  lead, 
Hoffman  refers  to  the  story  of  Philetas,  a  teacher  of  Ptolemy  Philadel- 
phus,  who  was  so  thin  that  his  companions  asserted  he  wore  leaden 
soles  to  his  shoes  to  prevent  being  overturned  by  the  wind.  Pliny 
says  he  saw  a  man,  named  Athanatus,  dressed  in  a  harness  of  lead, 
weighing  five  hundred  pounds,  and  wearing  leaden  sandals,  walking 
about  on  a  stage,  thus  showing  his  great  strength. 

The  Emperor  Nero,  for  so  the  gods  willed  it,  could  never  sing  to 
the  whole  pitch  of  his  voice  unless  he  had  a  plate  of  lead  upon  his 
chest ;  "  this,"  says  Pliny,  "  showing  us  one  method  of  preserving  the 
voice." 

It  is  believed  that  mines  were  opened  and  extensively  worked  in 
Hungary  and  Austria  by  the  Romans.  Extensive  workings  of  a  very 
remote  period  have  been  discovered  in  those  countries  in  which  gal- 
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Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America ;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum  ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
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leries  of  enormous  length  and  shafts  of  great  depth  have  been  explored  ; 
and  as  these  huge  excavations  were  made  before  the  use  of  gunpowder 
for  mining  purposes,  they  must  have  been  the  work  of  thousands  of 
slaves,  extending  through  many  centuries. 

From  the  earliest  historical  period  those  convicted  of  crimes  against 
the  state  have  been  condemned  to  work  in  mines.  This  custom  pre- 
vailed in  Egypt,  Greece,  and  Rome,  and  has  been  general  until  recent 
times.  It  has  always  been  understood  that  captives  in  war  were  bound 
to  work  in  these  mines. 

It  would  be  difficult  for  me  to  give  just  the  time  when  lead  was 
recognized  as  an  important  factor ;  but  the  ancient  Romans  attained 
much  skill  in  the  preparation  of  pigments,  and  the  manufacture  and 
sale  of  colors  were  a  well-established  branch  of  industry  and  commerce. 
One  of  the  shops  discovered  in  the  excavations  at  Pompeii  had  jars  of 
pigments  displayed  in  long  rows  ready  for  sale  to  the  artist  and  painter  ; 
and  I  find  in  the  thirteenth  century  they  were  used  considerably.  In 
the  twelfth  and  thirteenth  centuries  the  dwelling-houses  in  London 
were  rarely  of  more  than  one  story.  The  dwellings  of  the  middle  and 
lower  classes  were  of  wood,  and  generally  of  one  story,  and  without 
chimneys  or  glazed  windows.  Such  a  condition  of  domestic  architec- 
ture furnished  little  encouragement  for  decoration.  The  exteriors  of 
some  of  the  castles  were  whitewashed,  and  some  of  them  referred  to 
by  Mrs.  Merrifield  indicate  that  they  were  occasionally  painted. 


CORRODING, 


Their  system  of  corroding  was  very  simple,  often  consisting  of  boxes 
with  small  twigs  upon  which  thin  layers  of  lead  were  laid  and  vinegar 
poured  upon  them,  and  sometimes  sour  beer  and  the  like.  The  pro- 
cess generally  known  as  the  old  Dutch  slow  process  should  be  credited 
to  Italy,  where  it  prevailed  before  it  was  adopted  in  Holland.  From 
that  time  to  this  there  have  been  various  experiments  in  the  manufac- 
ture, to  simplify  and  reduce  cost  of  pure  carbonate  of  lead  ;  but  as  a 
rule  the  slow  process  takes  the  lead  in  all  countries.  We  have  to-day 
quite  a  variety  of  inventions  to  increase  the  quantity  and  reduce  the 
expense  by  some  new,  quick  process,  such  as  acids,  heat,  electricity, 
etc.  Each  one  has  its  friends,  but  I  cannot  help  but  feel  as  the  old 
lady  did  when  she  was  .asked  her  opinion  regarding  the  incubator  for 
raising  chickens.  Her  reply  was  that  she  did  pity  those  little  chickens 
that  were  allowed  to  grow  up  without  their  mother's  care.  She  be- 
lieved the  old  method  was  best.  I  must  take  the  same  stand  in  refer- 
ence to  the  corroding  of  lead  ;  as  a  whole,  give  me  the  slow  process, 
which  is  principally  known  as  the  Dutch  process. 
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THE  CHILTON  PAINTS 

Are  made  with  the  very  best  brands  of  Pure  Linseed 
Oil  and  a  Turpentine  drier. 

For  covering   properties  and  durability  they    excel  any 
Paints  ever  made  in  this  country. 

FOR  COLOR  CARDS  AND  PRICES  WRITE  TO 
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147  Fulton  Street,  New  York. 


A  fair  approximate  estimate  by  an  expert  who  is  well  posted  as  to 
the  quantity  of  lead  used  in  this  country  is  as  follows  :  sheet  lead, 
18,000  tons;  shot,  20,000  tons;  lead  pipe,  40,000  tons;  and  for 
corroding  purposes,  75,000  tons.  This  amount  ought  to  give  white 
lead  the  post  of  honor.  No  other  pigment  compares  with  it  in  use. 
We  have  thirty-two  corroders  in  the  business ;  a  large  proportion  of 
them  corrode  by  the  old  process,  and  grind  their  product  in  pure 
linseed  oil.  A  few  believe  there  is  virtue  in  grinding  in  what  is  termed 
water  pulp.  Pliny,  who  classed  it  as  a  pigment,  mentions  it  among 
other  colors  as  being  liable  to  injury  upon  its  application  to  wet 
stucco.  Milk  and  water  mix  readily,  but  it  is  a  great  strain  on  the 
milk  to  retain  its  dignity  and  color  after  coming  in  contact  with  water. 
Oil  and  water  do  not  mix  as  readily.  The  less  you  have  in  your 
pigment  the  better. 

ITS  APPLICATION. 

It  is  generally  conceded  that  the  life  of  paint  is  largely  due  to  the 
pure  linseed  oil  used,  and  its  use  should  be  encouraged.    I  regret  to 
note  that  there  are  a  few  painters  who  are  lending  their  influence  in 
the  direction  of  the  use  of  substitute  oils  in  place  of  linseed  oil.    It  is 
not  my  purpose  to  give  you  instructions  as  to  how  you  shall  paint  or 
what  quality  of  goods  you  shall  buy.    I  shall  offer  a  few  suggestions 
which,  if  carefully  considered  and  carried  out,  may  prove  beneficial  to 
the  consumer  as  well  as  a  credit  to  the  parties  applying  the  same.  I 
will  touch  lightly  on  the  painting  of  iron,  as  the  gentleman  who  is  to 
follow  me  has  prepared  a  paper  on  that  subject.    From  what  little 
experience  I  have  had,  and  in  coming  in  touch  with  parties  that  have 
had  greater  experience,  I  do  not  hesitate  to  recommend  the  following, 
referring  to  painting  of  iron  :  The  iron  should  be  carefully  cleaned  off, 
all  loose  matter  removed,  including  the  rust ;  then  apply  a  coating  of 
pure  boiled  linseed  oil,  which  should  be  well  brushed  in,  that  every 
particle  of  the  iron  may  be  touched  with  it.    When  fairly  dry  the  paint 
may  be  applied  with  safety.    I  have  had  very  satisfactory  results  from 
the  use  of  the  silicate  paints,  which  have  been  under  test  for  the  past 
nine  years  on  iron  structures,  and  return  satisfactory  results  to-day. 
Another  combination  which  has  a  good  record  on  iron  structures  is  as 
follows  ;  After  cleaning-the  iron  apply  the  pure  boiled  linseed  oil ;  when 
thoroughly  dry  apply  a  coating  made  from  two  thirds  red  lead,  one 
third  China  clay,  ground  together  and  thinned  with  pure  raw  linseed 
oil.    This  formula  has  proved  a  great  success.    In  applying  paint  to 
iron  structures  as  well  as  to  wood,  an  important  factor  rests  with  the 
application  of  the  paint,  that  it  is  not  put  on  in  too  heavy  coats ;  thin 
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the  coating,  carrying  all  the  oil  it  can,  and  thoroughly  brush  into  the 
work  that  no  aperture  shall  be  left  by  which  moisture  or  air  can  work 
in  and  undermine  the  paint  in  connection  with  the  rusting  of  the  iron, 
which  destroys  the  paint.  The  iron  must  be  protected  from  the  action 
of  the  atmosphere  to  have  your  paint  a  success. 

THE  PAINTING  OF  PASSENGER  CARS. 

The  great  expenses  associated  with  the  painting  and  varnishing  of  a 
car  and  keeping  it  in  an  acceptable  condition  are  worthy  of  careful 
consideration.  Nothing  should  be  neglected.  You  must  have  the  best 
talent  and  the  best  material  in  order  to  reduce  cost.  The  painter  should 
have  a  roomy  building,  well  lighted,  well  ventilated,  and  the  heat  should  be 
so  distributed  that  no  draught  of  air  should  come  in  direct  contact  with 
the  work  of  the  painter  while  painting  and  varnishing,  and  a  uniform 
heat  should  be  had  throughout  the  room  where  the  work  is  being  done. 

Special  care  should  be  taken  in  preparing  the  wood  in  such  a  manner 
that  it  will  not  absorb  the  oil  from  the  various  coatings  of  paint  and 
varnish  that  follow.    Should  you  apply  the  paint  and  varnish  directly 
to  the  wood  without  previously  protecting  it,  the  labor  would  be  a 
failure.    The  process  of  producing  the  foundation  is  of  more  impor- 
tance than  is  generally  conceded.    The  pores  of  the  wood,  let  it  be 
hard  or  soft,  must  be  perfectly  closed  to  prevent  the  wood  from  absorb- 
ing the  oil  from  the  pigments  that  follow.    Vegetable  fillers,  such  as 
starch  and  similar  products,  have  not  proved  a  success.    A  filler  com- 
bined principally  of  minerals  is  the  most  acceptable.    I  know  of  noth- 
ing superior  to  pure  silex ;  it  is  transparent,  enters  the  pores  of  the 
wood,  and  remains  intact.    If  the  object  is  to  retain  the  natural  color 
of  the  wood,  great  care  should  be  taken  that  the  varnish  covers  every 
particle  of  the  work  to  which  it  is  applied.    Much  labor  can  be  put  into 
this  to  good  advantage.    The  rubbing  should  be  most  thoroughly 
done.    This  helps  to  fill  all  the  apertures  that  may  not  be  cared  for 
when  the  varnish  is  first  spread.    This  also  applies  to  painting.  If 
there  be  any  neglect,  that  exactor  of  all  things,  the  sun,  will  penetrate, 
and  the  storms  will  beat  in,  and  your  paint  and  varnish  are  destroyed. 
The  hurrying  of  painting  or  varnishing  is  detrimental.    You  must  not 
forget  that  linseed  oil,  which  is  used  in  your  paint  and  varnish,  absorbs 
oxygen,  and  by  this  absorption  it  hardens.    One  good  authority  tells 
me  that  it  requires  months  for  oil  to  become  so  thoroughly  hardened 
that  it  will  not  change  its  position.    If  it  takes  months  to  accomplish 
this,  what  must  you  expect  from  applying  coat  after  coat  of  varnish  or 
paint  every  twelve  or  twenty-four  hours?    You  must  give  the  first  or 
foundation  coatings  sufficient  time  to  harden  to  insure  best  results. 
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I  am  willing  to  concede  the  general  merits  claimed  for  carbonate  of 
lead  bv  its  friends,  but  for  a  foundation  to  be  followed  by  colors  and 
varnish  I  would  use  a  combination  of  pure  lead,  pure  zinc,  and  pure 
silex,  one  third  each,  ground  in  pure  linseed  oil.  This  forms  a  hard 
and  durable  surface,  and  does  not  sap  the  oil  from  either  the  color  or 
varnish,  and  you  have  a  longer  service  in  consideration.  Cars  on  the 
Old  Colony  Railroad  will  confirm  my  opinion.  I  recall  one  car  painted 
in  i S; 2,  repainted  in  1885,  the  surface  then  being  good.  You  can 
afford  to  use  a  good  varnish  over  this  backing,  and  the  maker  will  be 
sought  for.  The  oil  in  your  varnish,  as  well  as  in  your  paints,  is  the 
life  of  each.  As  long  as  the  oil  remains  in  your  varnish  it  is  trans- 
parent ;  when  the  oil  is  gone  your  varnish  powders  and  wastes  away, 
and  the  paint  follows.  You  cannot  be  too  exacting  as  to  the  quality 
of  your  colors  in  oil  or  japan  ;  it  is  too  expensive  to  use  cheap  goods. 
Do  not  be  misled  by  making  your  purchases  on  price. 

I  had  a  call  from  a  party,  within  a  few  days,  who  inquired  the 
price  of  bronze  green  in  oil.  He  was  surprised  at  the  price  that  I 
gave  him,  and  claimed  to  be  a  large  purchaser.  He  made  the  remark 
that  he  had  just  had  it  offered  him  at  five  cents,  and  wished  me  to 
meet  it.  I  declined,  for  the  best  of  reasons.  I  had  too  much  self- 
respect,  and  too  much  respect  for  the  party  that  was  making  the 
purchase.  I  called  his  attention  to  the  fact  that  the  expense  of  grind- 
ing the  pigment,  canning,  and  labelling  it  would  not  be  less  than  one 
and  one  half  cents  per  pound,  reducing  the  pigment  to  three  and  one 
half  cents.  When  you  consider  that  the  cheapest  article  entering  into 
the  green  that  we  would  sell  is  eight  cents  per  pound  (that  is,  the  oil), 
and  the  other  material  not  less  than  ten  to  twelve  cents  per  pound,  you 
can  readily  see  the  difference  between  price  and  quality. 

Do  not  lose  sight  of  the  fact  of  the  wear  and  tear  on  the  paint  and 
varnish  on  a  car,  which  is  exposed  to  all  extremes  of  temperature  and 
storms,  and  fighting  the  battles  against  gas  from  the  engine,  and  cin- 
ders which  adhere  to  the  car,  and  in  damp  weather  accumulate  and 
form  an  alkali  which  eats  away  the  paint  and  varnish.  The  car  being 
hurled  through  space  at  fifty  miles  or  more  an  hour,  to  stand  this 
pressure  your  material  must  be  more  resisting  than  iron  itself. 

HOUSE  PAINTING. 

House  painting  means  the  painting  of  your  station  houses  as  well 
as  your  homes.  Lord  Bacon  says,  "  Useful  first,  ornamental  after- 
wards."' It  is  stated  on  good  authority  that  the  painting  of  our  houses, 
particularly  brickwork,  makes  them  more  healthful.  A  larger  number 
of  cases  of  consumption  are  traced  to  brick  houses  than  to  houses  of 
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wood,  probably  owing  to  the  dampness  passing  through  the  brick.  A 
coating  of  paint  or  of  pure  linseed  oil  would  have  made  them  more 
healthful.    Do  not  haste  about  painting  a  new  house,  or  even  to  prime 
it  until  all  the  plastering  inside  has  been  completed  and  is  dry.  The 
exposure  of  the  wood,  before  painting,  to  the  action  of  the  atmosphere, 
will  bring  out  all  the  moisture^  sap,  and  pitch  that  may  be  in  the  wood, 
thus  giving  the  painter  an  opportunity  to  guard  against  the  evil  results 
which  would  otherwise  follow.    If  you  attempt  to  keep  these  elements 
back  of  your  paint,  the  result  will  be  blistering  of  your  paint,  peeling 
off  and  discoloration,  which  mar  the  beauty  as  well  as  the  service 
Light  coatings,  carrying  all  the  oil  possible,  are  preferable  to  heavier 
coatings ;  three  coats  preferable  to  two,  giving  plenty  of  time  for  each 
coating  to  absorb  the  necessary  amount  of  oxygen  to  remain  in  its 
place  and  render  good  service.    Use  your  driers  as  you  would  use 
medicine,  only  in  extreme  cases,  taking  advantage  of  pleasant  weather, 
and  when  the  atmosphere  is  free  from  humidity.    Select  the  purest 
colors  possible,  when  you  desire  to  paint  in  tints.    Allow  your  paints 
to  be  mixed  in  advance  of  application  a  reasonable  time,  that  each 
particle  of  pigment  may  have  an  opportunity  to  draw  unto  itself  all  the 
oil  it  is  possible  for  it  to  care  for. 

It  is  generally  considered  that  the  painting  of  shingles  preserves 
them,  increasing  their  life.  I  must  take  exceptions.  In  painting 
shingles  on  the  roof  of  a  building,  unless  great  care  is  taken,  the  spaces 
between  the  shingles  are  filled  with  the  paint,  settling  down  near  the 
buts,  obstructing  the  natural  channel  for  the  water  to  pass  off  when 
storms  come,  and  the  dampness  is  driven  back  under  the  shingles, 
where  it  remains,  destroying  the  shingles,  and  the  dampness  that  pene- 
trates to  the  attics  makes  them  unhealthful.  The  moisture  must  go 
somewhere.  If  you  desire  your  roofs  to  have  some  tinting  to  make 
them  attractive,  use  a  pure  linseed  oil  stain,  which  penetrates  the  wood 
and  does  not  obstruct  the  natural  channel  between  the  shingles.  You 
need  no  pigments.    These  points  are  worthy  of  consideration. 

In  closing  my  remarks  allow  me  to  place  before  you  the  following 
for  your  careful  consideration  :  — 

OUTSIDE  PAINTING. 

First,  for  outside  painting  use  the  best  pigments  possible.  Be  sure 
they  are  ground  in  pure  linseed  oil,  also  use  pure  linseed  oil  in  thinning 
same. 

Second,  never  attempt  to  paint  when  the  work  is  damp,  following 
rainfalls,  heavy  dews,  or  covered  by  frost ;  paint  with  the  sun,  not 
opposite. 
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Third,  do  your  painting  in  cool  weather.  By  so  doing  you  can  carry 
a  larger  quantity  of  linseed  oil  than  you  can  in  hot  weather.  Re- 
member linseed  oil  is  the  life  of  your  paint. 

Fourth  do  not  use  heavy  coatings  of  your  pigments,  but  use  more 
coatings  thinner  and  well  brushed  in,  giving  time  for  each  coating  to 
dry.  By  so  doing  the  durability  of  your  paint  is  extended  and  looks 
much  better. 

Ftfth  employ  a  painter  who  has  a  practical  knowledge  of  the  pig- 
ments used  as  well  as  their  application.  No  mechanical  part  of  the 
completion  of  your  house  requires  more  good,  practical  judgment  than 
the  application  of  the  paints.    Good  painters  are  seldom  found  ready 

""The  time  has  not  yet  arrived  when  you  can  use  machinery  to  throw 
the  various  pigments  upon  your  house  and  obtain  satisfactory  results. 


PRESERVATIVE  COATINGS  FOR  IRON  WORK. 

BY  A.  H.  SABIN. 

It  will  be  necessary  for  me  to  talk  about  what  I  have  done  at  the 
South,  not  for  the  purpose  of  advertising,  but  I  want  to  talk  of  what  I 

know  about.  . 

The  way  in  which  this  matter  of  preservative  coatings  for  iron  came 
to  my  attention  with  special  force  was  this.   Our  firm  was  consulted  a 
couple  of  years  ago  with  regard  to  a  preservative  coating  to  be  applied 
to  a  new  water  main  in  Rochester,  N.  Y.    This  was  a  thirty-eight  inch 
steel  pipe,  fourteen  miles  long.    We  advised  the  engineer  in  charge 
that  the  only  way  in  which  he  could  preserve  that  pipe  with  a  pros- 
pect of  permanence,  was  to  dip  it  in  baking  japan. and  bake  it.  A 
thirty-eight  inch  pipe  is  a  pretty  big  one  to  handle,  but  they  were  having 
such  a  terrible  time  with  their  pipe  it  was  a  matter  of  desperation,  and 
they  resolved  to  do  what  we  advised.    The  result  was  very  satisfactory 
to  them,  and  attracted  a  great  deal  of  attention.    The  coating  we 
applied  to  that  pipe  was  a  special  baking  japan,  made  expressly  for 
the  purpose,  and  differed  from  the  ordinary  baking  japan.    An  oven 
thirty-five  feet  in  height  was  built  so  as  to  allow  the  sections  of  pipe  to 
be  put  in  in  a  vertical  position,  in  order  that  they  might  drip  properly. 
That  was  the  beginning  of  our  applying  the  preservative  coatings  on  a 
verv  large  scale.    We  had  been  making  baking  japans  for  fifty  or  sixty 
years,  but  work  on  such  a  scale  as  that  had  never  been  undertaken 

Now,  what  I  have  to  say  is  based  upon  that  and  upon  the  prepara- 
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tion  of  ordinary  air-drying  coatings,  which  are  required  to  supplement 
that  kind  of  work,  and  used  for  painting  bridges  and  other  structural 
work,  not  fine  finishes,  not  what  you  would  call  black  rubbing  j  apan, 
but  simply  preservative  coatings. 

Permanent  preservative  coatings  for  iron  belong  to  two  classes  :  in 
the  first  the  coating  is  made  hard  and  firm  by  a  process  of  baking ;  in 
the  second  it  becomes  hard  at  ordinary  temperatures  by  oxidation,  or 
by  evaporation  of  a  solvent,  or  by  a  combination  of  both  these  pro- 
cesses, or  in  some  cases  by  mere  cooling  from  a  heated  and  fused 
condition.    We  will  consider  these  in  order. 

The  first  class  consists  of  enamels  and  of  japans.    Enamelling  may 
be  briefly  described  as  a  process  of  covering  a  metal  with  a  glaze 
essentially  similar  in  its  constitution  and  properties  to  glass,  and  pos- 
sessing all  the  advantages  and  disadvantages  of  that  substance  ;  the 
glass  is  melted  by  intense  heat  on  the  surface  of  the  metal,  to  which  it 
adheres.    The  process  is  rather  costly,  and  the  coating  thus  obtained 
is  very  handsome  and  resists  the  action  of  solvents  well,  but  is  brittle 
and  easily  chipped  off.   Japans  are  intermediate  between  enamels  and 
ordinary  varnishes.    A  properly  japanned  surface  has  a  power  of  resist- 
ance to  solvents  approaching  that  of  an  enamel,  while  it  greatly  suapasses 
that  in  the  tenacity  with  which  the  coating  adheres  to  the  metal,  allow- 
ing the  latter  to  be  hammered  and  bent,  and  its  elasticity  is  in  most 
cases  greater  even  than  that  of  a  varnish.    It  is  also  intermediate 
between  a  varnished  surface  and  glass  in  hardness,  being  harder  than 
gypsum  and  as  hard  as  marble.    As  a  rule  japans  are  black  in  color, 
with  a  very  smooth  and  apparently  polished  surface.     The  black 
japans  are  made  up  of  asphalt  and  linseed  oil  as  a  base,  mixed  with 
more  or  less  copal  resin,  usually  Kauri,  and  thinned  with  turpentine. 
It  is  true  of  them,  as  of  varnishes,  that  the  more  linseed  oil  they  con- 
tain and  the  less  driers  (oxides  of  lead  and  manganese)  the  more  dura- 
ble they  are  ;  but  in  order  to  get  them  to  bake  hard  at  a  compara- 
tively low  heat  the  proportion  of  oil  is  frequently  decreased  as  much  as 
possible  and  the  amount  of  driers  is  increased. 

When  a  film  of  linseed  oil  is  exposed  to  the  air  it  rapidly  hardens 
by  the  absorption  of  oxygen  from  the  air.  This  process  leaves  the 
film  full  of  minute  pores  ;  hence  this  film,  while  durable,  is  not  a 
good  protection,  because,  it  is  not  continuous.  As  Mr.  Richardson 
said,  you  want  to  put  on  a  good  many  thin  coats,  because  each  coat 
tends  to  fill  up  the  holes  and  pores  in  the  coat  which  is  already- dry 
beneath  it.  The  addition  of  a  perfectly  neutral  substance  in  the  form 
of  an  absolutely  impalpable  powder  — such  as  lampblack  —  has  a  ten- 
dency to  fill  up  these  pores,  and  hence  the  well-known  fact  that  lamp- 
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black  and  linseed  oil  make  a  paint  which  will  last  for  a  generation ; 
but  it  is  excessively  slow  in  drying  for  the  same  reason.  Varnish  resins 
are  mixed  with  oil  for  the  same  purpose  (and  for  other  purposes), 
and  so  are  the  various  kinds  of  asphalt.  As  asphalt  is  a  substance 
which  consists  mainly  of  carbon,  holding  a  position  between  mineral 
oil  and  bituminous  coal,  and  is  very  permanent  when  protected  from 
the  air,  and  as  it  is,  moreover,  at  moderately  high  temperatures,  a 
liquid,  and  dissolves  freely  in  linseed  oil  and  melted  resins,  it  is  very 
well  suited  for  the  purpose  of  hardening  and  solidifying  the  mixtures 
in  which  it  is  used.  The  turpentine  is  used  to  dilute  the  mixture,  and 
is  all,  or  nearly  all,  lost  by  evaporation  during  baking.  I  see  no  great 
objection  to  using  benzine  in  this  way;  it  is  all  practically  driven  off. 
Benzine  hurts  the  flowing  qualities  of  the  varnish  tremendously,  and 
turpentine  is  better  in  a  high-class  varnish.  Where  the  work  is  going 
to  be  subjected  to  great  heat,  I  don't  know  as  benzine  does  any 
hurt. 

When  a  piece  of  metal  is  dipped  in  japan,  and  then  baked  for  sev- 
eral hours  in  an  oven,  the  hardening,  which  is  usually  accomplished 
slowly  at  ordinary  temperatures,  takes  place  rapidly  and  more  perfectly ; 
the  film  is  kept,  during  this  process,  in  a  semi-liquid  condition,  and  all 
the  pores  and  inequalities  in  the  coating  are  obliterated.  If  there  are 
any  minute  parts  of  the  surface  which  were  not  originally  covered  by 
the  liquid,  these  are  gradually  covered  by  the  hot  fluid  slowly  creeping 
over  and  in  intimate  contact  with  them;  and  the  result  is  a  film, 
absolutely  and  continuously  adherent  to  this  metal,  hard,  tough,  and 
with  a  smooth  and  shiny  surface,  free  frem  pores  or  irregularities,  and 
well  calculated  to  resist  the  atmospheric  and  other  agencies  which  tend 
to  attack  it. 

It  must  be  obvious  that  the  resisting  powers  of  such  a  coating  will 
depend  on  its  composition.  The  cheaper  grades  are  made  with  coal 
tar  instead  of  asphalt,  with  common  resin  instead  of  copal  gum,  and 
with  benzine  instead  of  turpentine  ;  while  a  heavy  mineral  oil  some- 
times entirely,  or  in  part,  replaces  linseed  oil.  These  may  present  as 
good  an  appearance  when  new  as  the  very  best  japans,  but  are  of 
inferior  durability.  I  don't  know  why  coal  tar  should  not  be  as  good 
as  asphalt,  but  we  have  tried  it  and  have  given  it  up.  The  making  of 
japans  has  been  studied  for  several  generations,  and  by  long  experience 
the  skilled  maker  has  learned  what  are  the  most  durable  constituents 
and  their  proper  proportions,  and  also,  what  is  of  no  less  importance, 
the  right  way  to  combine  them.  Asphalt  itself  is  but  a  generic  name 
applied  to  mineral  substances  of  various  characteristics  ;  and  it  is 
important,  for  durability  and  for  resisting  power,  to  have  the  best 
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materials.  Japanned  iron  sign-plates,  door -locks,  and  latches  are  well 
known  to  have  resisted  rain  and  dirt  and  wind  for  many  years ;  the 
value  of  the  coating  has,  for  many  years,  been  well  recognized  and 
undisputed  ;  but  until  recently  it  has  been  assumed  that  it  is  appli- 
cable only  to  small  objects,  Now,  however,  it  has  been  proved  that  it 
is  applicable  to  very  large  work,  and  that  it  is  an  economical  coating, 
easily  applied,  giving  uniform  and  excellent  results. 

It  is  perfectly  well  known  to  those  who  are  experienced  in  such 
matters  that  the  durability  of  an  ordinary  oiband-gum  varnish  is  greatly 
increased  by  baking,  is,  in  fact,  increased  several  times.  It  is  therefore 
proved  that  the  process  of  baking  is  in  itself  of  great  value,  probably 
because,  as  already  stated,  it  insures  the  intimate  adhesion  of  the 
covering  and  the  base,  the  continuity  of  coating,  an  absence  of  porosity, 
and  hard- glazed  surface  which  resists  abrasion.  In  addition  to  this  is 
the  fact  that  the  process  of  baking  enables  the  operator  to  use  a  coat- 
ing which  is  much  more  durable  in  itself  than  one  which  will  dry  hard 
at  ordinary  temperatures  ;  for  practical  use  it  is  indispensable  that  a 
paint  or  varnish  shall  dry  hard  within  one  or  two  days,  while  such 
combinations  of  material  as  require  weeks  or  months  to  dry,  and  which 
are  therefore  much  less  subject  to  change  from  atmospheric  influences, 
can  be  used  only  in  a  baking  process.  These  compounds  we  do  in 
fact  use  for  this  purpose.  It  is  thus  evident  that  a  suitable  baking 
japan,  properly  applied,  is  the  best  known  protection  for  metallic  sur- 
faces under  all  ordinary  conditions. 

One  reason  why  this  coating  has  never  been  used  on  large  work  is 
that  its  use  has  involved  the  evaporation  of  the  turpentine  or  benzine 
with  which  it  is  thinned.  This  creates  an  enormous  fire  risk  ;  not  only 
a  risk  of  fire,  but  also  of  explosions.  This  in  itself  is  prohibitory; 
and  further,  the  cost  of  this  constituent,  which  is  eventually  all  wasted, 
makes  it  expensive.  We  believe  ourselves  to  be  the  first  to  avoid  this 
difficulty,  by  making  a  compound  free  from  any  such  thing,  so  that 
there  is  practically  no  fire  risk  in  its  storage  or  use,  and  the  purchaser 
buys  nothing  but  the  very  coating  material  itself.  When  we  consider  that 
this  reduces  the  volume  of  the  japan  by  about  one  half,  the  great  saving 
is  evident.  At  the  same  time  we  are  able  to  make  a  compound  having 
the  greatest  durability  of  anything  known  to  us.  This  was  what  we 
recommended  and  what  was  used  for  coating  the  last  half  of  the 
Rochester  pipe  line  (fourteen  miles  of  thirty-eight  inch  steel  riveted 
five-sixteenths  inch  pipe) ,  which  was  dipped  in  our  compound,  and  then 
put  into  an  oven  and  baked  at  a  rather  high  heat,  4000  to  6oo°  Fah.,  for 
several  hours.  This  plan  proved  very  successful,  easily  carried  out, 
and  economical.    The  coating  that  was  formed  by  this  process  was  a 
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very  perfect  coating.  The  chief  engineer  in  charge  could  not  tell  after 
the  baking  which  was  the  top  or  bottom.  It  is  easy  to  tell  in  a  small 
piece,  but  every  section  looked  like  every  other  section ;  they  did  not 
have  to  recoat  a  single  section. 

The  first  part  of  that  line  was  coated  with  the  Californian  "  Maltha," 
a  petroleum  by-product,  a  sort  of  artificial  asphalt,  in  which  the  pipe 
was  dipped  and  then  removed  and  allowed  to  cool.  This  is  a  very 
common  practice.  The  objections  to  this  are,  that  the  mixture  ought 
to  be  just  hard  enough  and  just  soft  enough,  a  certain  mean  sought  to 
be  obtained  by  adding  to  a  harder  product  a  varying  amount  of  one 
containing  more  petroleum ;  but  this  balance  is  constantly  being  de- 
stroyed through  the  continual  evaporation  of  the  more  volatile  part,  so 
that  successive  sections  differ,  and  their  coating,  which  is  a  thick  and 
at  first  a  very  handsome  one,  flakes  off,  owing  to  abrasion,  during 
transportation,  and  then  the  hammering,  due  to  field  riveting,  and  the 
passage  of  workmen  through  and  over  the  pipe,  knock  off  a  still  larger 
amount,  until  finally  at  least  twenty  per  cent  of  the  surface  is  left  un- 
covered. In  the  Rochester  job  several  thousand  feet  in  length  of  the 
Maltha-coated  pipe  had  to  be  scraped  and  then  painted,  the  original 
coating  proving  worthless. 

Further,  any  such  coating  as  this  suffers  continual  deterioration 
when  in  use.  The  more  volatile  and  soluble  ingredients  are  gradually 
removed,  leaving  the  more  solid  portions  as  an  earthy  coating,  which 
offer,  on 'the  interior,  a  good  foothold  for  fresh- water  algEe  and  other 
plants  and  sponges,  which  gradually  diminish  the  capacity  of  the  pipe. 
The  old  thirty-inch  main  at  Rochester  has  in  its  twenty  years  of  ex- 
istence lost  about  fifty  per  cent  of  its  capacity  from  this  cause.  It  is 
doubtful  moreover  whether  the  coating,  after  such  deterioration,  affords 
much  protection  to  the  pipe. 

The  pipe  sections  are  dipped  in  a  tank  of  this  liquid,  drained,  put 
into  a  suitable  oven  and  baked.  The  Rochester  plant  has  an  oven 
capable  of  taking  twelve  twenty-eight  foot  sections  of  pipe,  each 
weighing  two  and  one  fourth  tons,  and  they  got  two  charges  out  per 
day.  The  pipes  were  supported  in  a  vertical  position,  the  total  height 
of  the  oven  being  thirty-five  feet,  and  the  drip  was  recovered  and  used 
again.  The  coating  thus  formed  is  very  thin,  hence  a  gallon  of  the 
liquid  covers  a  large  surface  ;  it  is  absolutely  continuous,  protecting 
iron  from  muriatic  acid,  for  example,  for  weeks  or  months ;  it  is  elastic 
and  closely  adherent,  not  being  scaled  off,  even  in  the  coldest  weather, 
under  the  blow  of  a  hammer;  it  really  forms  a  skin  over  the  iron. 
These  pipes  stood  transportation  on  wagons  during  the  winter  without 
abrasion. 
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Of  course  pipe  sections  are  heavy,  but  with  proper  appliances  it  is 
entirely  practicable  to  handle  them.  Something  has  got  to  be  done 
with  them  anyway. 

I  have  here  some  small  pieces  of  steel  pipe  which  were  coated  in 
my  laboratory  with  this  preparation,  and  you  can  see  what  they  are.  I 
will  call  your  attention  to  the  fact  that  they  are  extremely  tough ;  you 
can  hammer  up  a  pipe  without  breaking  off  the  coating.  While  I 
don't  expect  that  we  are  going  to  see  many  beams  or  iron  posts  coated 
in  that  way  this  year,  I  believe  we  are  coming  to  it,  because  it  is  just  as 
easy  to  do  it  as  it  is  to  coat  water  pipe. 

Besides  the  Californian  "  Maltha,"  other  coatings  belonging  to  the 
second  class  —  those  which  become  hard  at  ordinary  temperatures  — 
are  ordinary  oil  paints  of  various  kinds,  and  certain  mixtures  more  or 
less  resembling  varnishes.    The  oil  paints  consist  of  some  powdered 
pigment,  usually  a  metallic  oxide  or  carbonate,  suspended  in  linseed 
oil  or  some  inferior  oil ;  some  of  these  paints  are  sold  at  prices  which 
preclude  the  possibility  of  using  linseed  oil.    I  know  of  one  paint  that 
is  used  a  good  deal,  sold  at  forty-five  cents  a  gallon.    These  paints 
are  fairly  durable,  and  some  of  them  very  durable  on  wood  ;  but  on 
iron  they  have  not  proved  to  be  so,  and  experience  has  shown  that  the 
metallic  oxide  acts  as  a  carrier  of  oxygen  to  the  underlying  iron,  caus- 
ing it  to  rust  instead  of  protecting  it.    For  this  reason  these  paints 
have  been  unsatisfactory  and  to  a  large  extent  abandoned.    It  is  well 
known  that  linseed  oil  alone  is  easily  attacked  by  sulphur  compounds, 
and  it  is  necessary,  when  a  coating  to  resist  sulphurous  gases  is  wanted, 
to  compound  it  properly  with  a  suitable  resinous  ingredient.    An  or- 
dinary oil  paint  is  also  more  or  less  porous,  and  the  iron  underneath 
.is  observed  to  rust  and  then  throw  off  the  paint.    There  was  a  time 
when  nearly  all  the  iron  bridges  in  this  country  were  covered  with  these 
paints ;  but  they  have  almost  gone  out  of  use,  as  the  bridge  engineers 
found  they  did  not,  in  fact,  give  iron  the  protection  which  their  suc- 
cessful use  on  wood  surfaces  seemed  to  promise.    You  all  know  that 
good  iron  paint  on  a  freight  car  will  last  about  as  long  as  the  car  will, 
and  that  the  iron  roof  painted  with  the  same  paint  will  not  last  more 
than  three  years.    I  mean  plain  corrugated  iron.    Now  I  think  the 
reason  is  just  this.    You  know  that  a  piece  of  iron  without  anything  on 
it  can  be  kept  for  a  long  time  under  proper  conditions ;  but  as  soon 
as  it  begins  to  rust  it  rusts  very  fast.    You  have  got  to  keep  your  tools 
bright,  and  your  gun  barrel,  and  they  are  all  right ;  but  if  you  allow 
them  to  begin  to  get  rusty,  the  rust  corrodes  them  very  fast,  because 
that  coating  of  oxide  of  iron  acts  as  a  carrier  of  oxygen  to  the  layer  under- 
neath it  and  oxidizes  that,  and  that  the  one  underneath,  and  so  on. 
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Now,  with  this  oxide  paint  you  put  on  a  coating  of  iron  rust,  and  it  is 
the  most  suicidal  thing  you  can  do,  and  I  believe  that  is  the  reason 
why  the  use  of  oxide  of  iron  on  iron  work  has  so  extensively  gone  out 
of  use.  Some  have  had  better  success  than  others;  but  as  you  go 
over  the  country  you  see  that  bridges  are  not  painted  with  oxide  of 
iron  any  more,  and  I  think  that  is  the  reason. 

Greater  success  has  been  obtained  by  the  use  of  varnishes  or  mix- 
tures intended  to  be  of  that  sort,  fluids,  not  holding  pigments  in  sus- 
pension, but  drying  either  by  evaporation  or  oxidation,  or  both. 
Most  of  these  preparations  are  only  mixtures,  and  are  compounded 
mainly  of  coal  tar,  dead  oil,  resin,  and  benzine,  sometimes  with  the 
addition  of  resin  varnish  and  driers.  Especially  there  has  been  a 
practice  of  coating  the  hot  pipe  with  coal  tar  or  coal-tar  preparations • 
however  good  results  may  have  in  former  times  been  obtained  in 
England  by  this  method,  certainly  it  is  not  very  successful  here ;  per- 
sonally, the  writer  of  this  doubts  if  it  ever  was  of  much  value,  but  cer- 
tainly the  present  methods  of  making  coal  tar,  so  different  from  the 
practice  of  forty  years  ago,  give  a  product  which  is  sure  to  change 
rapidly.  It  is  the  common  belief  of  all  those  most  familiar  with  the 
subject  that  anything  depending  for  its  elasticity  on  coal  tar  or  mineral 
oil  cannot  be  durable,  although  it  may  be  cheap.  As  has  already 
been  said,  no  preparation  which  is  used  cold  is  as  good  as  a  suitable 
baked  coating ;  but  there  are  many  places  where  baked  coatings  are 
not  admissible ;  for  example,  railway  and  other  bridges,  iron  roofs, 
and  in  general  structural  iron  work,  already  in  place ;  also  the  rivet 
heads,  etc.,  of  field-riveted  work ;  in  fact,  there  is  and  always  must  be 
a  great  demand  for  a  coating  which  can  be  applied  by  a  brush,  and 
which  will  dry  within  a  reasonable  time  in  the  open  air.  As  it  is  not 
necessary  to  have  for  this  purpose  a  very  quick  drying  substance,  we 
should  be  able  to  make  a  preparation  which  shall  possess  very  great 
durability. 

It  should  be  made  with  a  pure  asphalt,  not  a  cheap  grade,  but  such 
as  is  used  exclusively  in  varnishes,  and  pure  refined  linseed  oil  as  a 
base ;  it  should  be  made  by  a  skilled  varnish  maker,  and  be  in  no 
sense  a  mixture ;  it  should  be  absolutely  free  from  coal  tar  or  coal-tar 
products,  mineral  oil,  resin,  or  benzine ;  it  should  be  thinned  with  the 
best  turpentine  ;  it  should  represent  the  skill  and  experience  acquired 
during  many  years  as  applied  to  the  problem  of  securing  the  most 
durable  coating ;  it  should  be  sufficiently  soft  and  elastic  so  as  not  to 
chip  off  even  under  a  blow  in  the  coldest  weather,  and  not  softened, 
but  rather  hardened,  by  heat ;  it  should  not  be  affected  by  acids  or 
saline  solutions.    It  cannot  be  expected  to  last  forever,  but  it  may  be 
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more  durable  than  anything  which  has  been  used  for  the  purpose 
within  our  knowledge  of  the  matter.  It  should  not  dry  too  quickly* 
so  that  it  can  be  applied  without  skilled  labor ;  it  must  be  perfectly 
homogeneous,  so  that  there  is  no  waste  in  using  it ;  it  must  not  depend 
on  heat  for  its  fluidity,  so  that  it  may  be  used  in  winter  or  summer; 
being  free  from  benzine,  its  storage  and  use  are  free  from  any  unusual 
fire  risk.  After  ten  or  twelve  hours  it  cannot  be  washed  off  by  the 
severest  storms,  and  it  is  fairly  hard  and  dry  in  thirty-six  hours, 
although  it  continues  to  harden  for  several  days. 

Such  a  coating  may  give  a  beautiful  black  finish,  having  neither  a 
dead  surface  nor  a  high  gloss,  but  resembling,  at  a  short  distance,  a 
Bower- BarfT  oxidized  surface,  and  is  very  suitable  for  either  exterior 
or  interior  ornamental  iron  work,  as  well  as  for  heavy  structural  work. 

Varnish  is  different  from  paint  in  this  respect :  as  soon  as  the  tur- 
pentine has  got  out  of  the  varnish,  when  you  put  on  water  it  hardens 
it ;  when  you  put  water  on  paint,  it  tends  to  wash  it  off.  A  properly 
made  varnish,  whether  made  of  asphalt  or  copal  gums,  is  hardened  by 
water,  that  is  well  known,  and  for  that  reasdn  you  can  make  a  coating 
of  this  sort  which  shall  resist  a  rainstorm  before  it  gets  dry,  and  while 
it  is  still  tacky  and  partly  wet  to  the  finger,  it  will  resist  rain  because 
water  hardens  it.  It  is  not  intended  to  make  a  smooth  surface  such  as 
you  would  get  on  a  panel,  but  it  is  a  preservative  coating.  I  have  here 
two  pieces  of  iron  which  have  been  given  each  two  coats  of  an  air-dry- 
ing paint,  really  a  varnish.  The  bridge  engineer  does  not  admit  that 
he  varnishes  his  bridges,  he  paints  them,  and  so  to  please  him  we  call  it 
a  bridge  paint ;  but  it  is  really  a  varnish,  and  there  is  no  pigment- in  it. 

I  would  also  call  your  attention  to  another  point.  I  spoke  of  the 
importance  of  using  a  pure,  refined  linseed  oil.  It  is  just  as  important 
to  use  refined  linseed  oil  in  black  varnish  as  white  varnish.  To  get 
the  color  out  of  linseed  oil  is  of  small  importance  ;  the  primary  object 
is  to  get  out  a  non-drying  constituent,  so  that  the  oil  will  dry  without 
loading  it  with  driers.  There  is  one  thing  in  my  experience  in  the  var- 
nish business  which  agrees  with  the  experience  of  everybody  else  m 
that  business,  and  that  is,  that  every  bit  of  drier  which  you  put  into  a 
varnish  or  paint  hurts  it;  and  what  we  aim  at  is  to  make  a  varnish 
without  any  drier.  We  have  not  got  to  that  point  yet;  and  if  any- 
body claims  that  he  has  got  such  a  varnish,  I  should  be  a  little  scepti- 
cal about  it.  But  in  the  last  ten  years  varnish  makers  have  reduced 
the  drier  a  great  deal,  and  have  done  without  it  by  refining  the  lin- 
seed oil  and  getting  the  non-drying  part  out  of  the  oil.  By  getting 
that  out  you  accelerate  the  drying  and  improve  the  durability  of  your 
paint.     Here  are  two  bottles  of  linseed  oil;  one  is  Thayer's,  a  good 
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standard  raw  oil,  and  the  other  is  the  same  oil  after  it  has  been 
refined.  I  don't  know  what  other  varuish  makers  are  doing,  because 
a  great  many  seem  to  think  it  is  absolutely  essential  to  keep  the  var- 
nish business  a  profound  secret ;  no  man  can  go  through  a  varnish 
factory  and  carry  off  the  process  of  making  varnish.  As  far  as  I  am 
concerned  I  am  pretty  free  to  talk  about  these  things.  This  way  of  re- 
fining linseed  oil,  as  far  as  I  know,  represents  the  high-water  mark  in 
that  process.  Other  people  may  refine  it  better,  but  it  is  not  a  com- 
mercial article ;  they  do  not  make  it  to  sell,  it  costs  too  much. 

The  question  is  asked  if  the  process  is  a  secret.  Yes,  it  is,  and  if  I 
should  tell  you  what  it  is,  the  probability  is  that  you  could  not  do  it  at 
all.  I  don't  do  all  this  work  myself.  When  we  first  put  up  the  plant 
for  refining  the  oil,  I  had  a  man  in  charge,  and  we  did  the  best  - 
we  could  to  get  that  oil  out,  and  we  never  got  out  two  lots  alike ;  and 
finally  I  got  another  man,  more  intelligent,  who  seemed  to  get  hold  of 
it,  and  now  we  are  turning  the  oil  out  right  along.  The  process  was 
supposed  to  be  the  same,  and  why  the  results  were  not  I  cannot  tell. 
We  use  the  residuum  to  make  driers,  which  are  made  of  linseed  oil 
cooked  up  with  litharge,  manganese,  etc. 

Question  from  the  Audience.  Do  you  know  what  it  is  chem- 
ically? . 

Mr.  Sabin.  I  know  this  much.  Nobody  is  going  to  give  a  formula 
for  refining  linseed  oil  that  will  satisfy  me  as  to  the  constituents ;  and  I 
cannot  give  one  that  will  satisfy  everybody.  It  is  a  very  complex  and 
intricate  matter.  We  went  to  work  on  some  experimental  knowledge, 
and  we  had  some  theoretical  notions,  and  we  got  at  these  results.  You 
will  understand  that  these  oils  are  the  same  j  one  is  the  other  refined. 

Now,  I  am  not  a  varnisher ;  there  are  plenty  of  shop  matters  I 
don't  know  about.  All  I  know  about  varnish  is  making  it  in  the  fac- 
tory, but  I  am  willing  to  answer  any  questions. 

The  President.  We  have  with  us  this  evening  Mr.  Charles  Copp, 
master  painter  of  the  Boston  and  Maine  Railroad,  and  we  should  be 
pleased  to  hear  from  him. 

SOME    PAST   EXPERIENCES,   PRESENT   PROBLEMS,  AND 
FUTURE  PROSPECTS  OF  THE  RAILWAY  CAR 
PAINTERS'  TRADE. 

BY  CHARLES  E.  COPE. 

Mr.  President  and  Gentlemen  of  the  Club,  —  It  is  a  pleasure  to 
me  at  least  to  see  the  painters  and  paint  and  varnish  makers  and 
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dealers  have  their  "  innings  "  occasionally  in  the  deliberations  of  this 
Club,  which,  for  the  most  part,  discusses  matters  that  are  somewhat 
foreign  to  our  interests,  though  probably  it  may  be  said  with  truth  that 
there  is  a  sort  of  kinship  in  all  things  pertaining  to  a  railroad,  and  some 
interest  is  attached  to  the  discussion  of  any  theme  in  the  operation  of 
it  to  any  employee,  however  distant  to  his  position  the  subject  may  seem 
to  be.  You  have  given  us  a  subject  to-night  broad  enough,  so  that  the 
most  rambling  of  us  ought  to  hit  it  somewhere.  While  I  have  person- 
ally no  special  burden  upon  my  mind  which  I  desire  to  crowd  upon 
your  attention,  still,  by  invitation  of  your  worthy  President,  I  wish  to 
lay  before  you  some  matters  in  the  line  of  painting  and  varnishing  that 
may  be  of  interest  to  you,  and  will  speak  upon  the  subject  of  a  quarter- 
century's  experiences  in  the  railroad  paint  shop,  its  present  problems 
and  future  prospects.  You  will  excuse  the  frequent  use  of  the  pro- 
noun'" I,"  as  I  am  speaking  for  no  one  but  myself. 

By  way  of  introduction,  it  may  be  observed  that  there  has  always 
been,  with  all  men  in  all  stations  of  life  and  degrees  of  civilization,  a 
certain  amount  of  attraction  in  the  painting  business.  The  aborigines 
who  once  stranded  their  canoes  on  these  shores  and  with  bows  and 
arrows  roamed  these  plains  in  quest  of  game,  where  now  these  stately 
streets  stand,  for  want  of  a  better  use  for  certain  rude  pigments, 
painted  their  faces  with  them  that  they  might  make  themselves  more 
attractive  perhaps  in  the  eyes  of  the  young  squaws.  This  fashion,  I 
am  sorry  to  observe,  has  not  altogether  gone  out  of  date  down  here  in 
the  dawn  of  the  twentieth  century ;  its  practice  has  become  transposed 
as  it  were,  that  is  all.  It  is  the  white  squaw  now  who  uses  the  paint 
upon  her 'face  in  order  to  captivate  the  young  braves  who  peram- 
bulate these  streets  ;  and  many  a  courageous  chieftain  goes  down  under 
their  cunning  arts. 

Again,  all  men  will  agree  that  the  judicious  use  of  paints  and  var- 
nishes produces  a  vast  improvement  upon  vehicles  of  all  kinds,  as  well 
as  the  houses  we  live  in,  not  to  speak  of  the  greater  durability  to  these 
things  derived  thereby.  Indeed,  to  many,  there  is  a  real  fascination 
in  connection  with  the  fine  effects  of  surface  and  decoration  that  are 
produced  with  good  materials  in  the  hands  of  the  skilled  workman, 
which  is  not  confined  wholly  to  the  ranks  of  those  who  follow  the  trade, 
but  is  shared  in  by  others  and  often  by  the  superior  officers  on  the 
railroads  employing  us.  One  master  car  builder  on  a  leading  Western 
road,  who  was  at  our  Buffalo  convention  last  fall,  spoke  of  his  interest 
in  this  calling,  and  said  that  when  he  was  employed  on  a  certain  road 
in  the  East  a  few  years  ago  he  spent  much  time  in  the  paint  shop 
studying  the  methods  and  materials  with  which  this  branch  of  work  is 


37 

F.  W.   DEVOE  &  CO.'S 

Railway  Varnishes,  Coach  and  Car  Colors, 

STATION  PAINTS,  BRUSHES, 

Are  Standards  on  all  the  Important  Railway  Systems. 

Our  "PERGRADUS"  SYSTEM  is  Unrivalled  for  Cars. 

FOR  SALE  BY 

Charles  Richardson  &  Co., 

BOSTON. 

Fairbanks  Standard  Scales. 

SECTION  HAND  CARS,  BAGGAGE  BARROWS, 

FREIGHT  TRUCKS,  COPYING  PRESSES,  R.  R.  SUPPLIES, 

BABBITT,  ANTI-FRICTION  AND  PHOSPHOR-BRONZE  METALS. 

THE  FAIRBANKS  CO.,  Vk 

77  and  70  3Iilk  St., 
BOSTON      -      -  MASS. 

JOHN  W.  MASURY  *  SON, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway 

PAINTS  AND  VARNISHES, 

NEW  YORK  AND  CHICAGO. 

National  Tube  Works  Company, 

Manufacturers  of 

Wrought  Iron  and  Steel  Tubular  Goods 

Of  all  descriptions,  from  1-8  to  24  inches  diameter. 

LOCOMOTIVE  TUBES  AND  INJECTORS  A  SPECIALTY. 

SALES  OFFICES  : 

Boston.       New  York.       Pittsburgh.       Chicago.       St.  Louis. 


38 


carried  on.  And  we  may  be  allowed  the  remark  in  passing,  that  if 
others  in  a  like  position  would  spend  more  time  in  the  consideration 
of  the  painter's  difficulties  which  he  encounters,  and  acquaint  them- 
selves more  with  the  tools,  methods,  and  materials  he  employs,  they 
might  perhaps  praise  sometimes  where  now  they  blame.  We  might 
get  better  shops  where  clean  varnishing  could  be  done  by  having 
shops  with  cross  tracks  in  them  so  that  partitions  could  be  put  in  at 
intervals,  thus  making  separate  rooms  for  varnishing  and  shutting  out 
the  dirty  work,  which  at  present  in  most  shops  is  all  done  in  the  same 
room  with  all  the  rest. 

Painting  has  always  been  to  some  extent  shrouded  in  mystery,  and  it 
is  to  these  mysterious  methods  of  reaching  pleasing  results  that  we  owe 
no  doubt  much  of  this  fascination.  There  is  always  an  attraction  about 
anything  mysterious,  which  makes  it  difficult  for  some  to  keep  a  secret. 
But  in  the  light  of  these  days,  when  even  "  murder  will  out,"  it  is  next 
to  impossible  to  pride  ourselves  on  the  possession  on  any  trade  secrets. 
There  are  too  many  hungry  editors  and  readers  of  trade  papers  nowa- 
days to  keep  things  of  importance  long  enveloped  in  darkness.  Once 
the  time  was  when  the  imitation  of  fancy  woods  by  artistic  graining 
came  into  vogue  that  the  secret  was  kept  from  the  public  by  closed 
doors,  but  now  the  man  who  does  it  needs  more  to  be  guarded  from 
the  attacks  of  an  incensed  clientage  than  does  his  method  of  doing  it, 
so  fastidious  have  people  become  about  natural  wood  finish  and  any 
cheap  imitations  thereof. 

Turning  our  attention  now  directly  to  the  railway  paint  shop  as  we 
saw  it  over  a  quarter-century  ago,  and  what  do  we  recollect  of  interast 
in  comparison  with  the  present  times?  Well,  first,  let  me  remark  that 
I  am  no  pessimistic  painter  gone  to  seed  or  gone  to  den  to  suck  my 
paws  about  "  the  good  old  times,"  and  to  nurse  what  ills  are  incidental 
to  all  conditions  of  life.  The  "  good  old  times  "  of  twisting  paint  mills 
and  boiling  kettles  with  nameless  pungent  odors,  when  the  average 
paint  shop  was  also  a  paint  and  varnish  factory  of  the  most  primitive 
sort  and  the  rudest  character,  when  we  ran,  like  reindeer,  with  hot 
irons  from  the  blacksmith's  shop  to  burn  off  our  paint,  or  held  up  a 
charcoal  box  with  an  open  grate  on  one  side  for  the  same  purpose, 
offer  no  special  attractions  to  your  humble  servant ;  and  he  does  not 
propose  to  weary  you  at  length  with  the  recital  of  things  as  they  were, 
preferring  to  deal  more  with  things  as  they  are  and  are  likely  to  be. 
Suffice  it  to  say  that  I  am  not  one  of  that  number  who  daily  descant  on 
what  our  daddies  did,  and  as  often  announce  that  everything  is  going  to 
wreck  and  ruin.  Life  is  too  short  at  best  to  shorten  it  by  any  such 
needless  worriment. 
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One  thing  is  certain  :  if  the  painting  that  our  fathers  did  was  not 
durable  it  was  not  for  the  lack  of  time  to  do  it  in  properly.  Who  does 
not  know  that  it  took  about  as  long  to  get  a  newly  painted  car  through 
the  shop  then  as  it  does  on  an  average  now  to  get  a  new  tariff  bill 
through  Congress  ?  How  they  coddled  with  it  until  the  wheels,  unless 
they  had  been  made  of  iron,  would  have  become  flattened  with  staying 
still  so  long.  And  when,  at  last,  the  car  departed,  everything  looked 
odd  about  the  premises  without  it  as  it  does  when  you  move  any  piece 
of  real  estate  to  another  locality.  Then,  again,  it  was  not  for  lack  of 
plenty  of  material  that  a  good  job  was  done.  Like  the  man  who 
bought  the  boots  several  sizes  too  large  for  him,  they  seemed  to  think 
that  the  more  material  the  better  to  put  on  a  car,  as  it  would  "pre- 
serve the  wood."  And,  we  may  add,  there  are  those  who  know  no 
better  to-day.  And  so  coats  of  paint  as  slow  in  drying  as  is  a  snail  in 
travelling  were  applied  to  start  with,  gradually  tapering  off  well  up  into 
the  'teens  with  coats  ;  and  then  the  remarkable  blunder  was  made  of 
applying  a  coat  of  rubbing  varnish,  or  color  and  varnish,  over  all  this 
to  rub  down  as  a  proper  surface  with  which  to  furnish  a  safeguard  for  the 
mistakes,  tumbles,  and  spillings  of  paint  thereon  by  sundry  aspirants  for 
artistic  honors,  because  it  could  the  better  be  washed  off  if  daubed  or 
otherwise  soiled.  And  so  the  good  work  of  the  elastic  under-coating  was 
injured  by  this  application  of  a  varnish  to  rub  down  to  get  a  fine  sur- 
face which  must  needs  be  somewhat  rigid  and  brittle  in  its  nature ; 
and  still  some  think  they  knew  everything  and  this  generation  is  a  lot 
of  upstarts  who  ought  to  be  spanked  and  sent  home  to  their  mothers 
and  their  trundle  beds. 

But  how  laboriously  and  under  what  disadvantages  they  accom- 
plished the  good  results  that  they  did  in  those  bygone  days  !  Let  us 
remember  their  diligence,  their  perseverance,  their  untiring  efforts, 
their  industry,  and  praise  them  in  this,  for  it  is  the  foundation  of  much 
of  what  we  enjoy  to-day.  They  did  as  well  as  they  knew ;  we  our- 
selves did  as  well  as  we  knew  a  quarter  of  a  century  ago.  We  can  do  no 
better  to-day  than  as  well  as  we  know  ;  but  we  are  to  be  blamed  in 
any  age,  under  any  conditions,  in  not  seeking  to  know  the  best  mate- 
rials and  methods  with  which  to  do  our  work ;  and  this  reminds  us  of 
the  old  adge,  "  There  are  none  so  blind  as  those  who  will  not  see." 
Prejudice  is  the  main  hindrance  to  progress  in  any  calling.  With 
what  incredulous  glances  our  fathers  looked  at  any  new  materials  and 
methods  of  doing  work,  any  innovations,  especially  any  new  materials  ! 
They  held  up  their  hands  in  horror.  Are  we  any  better  than  were 
they?    Not  unless  we  are  more  teachable. 

But  things  done  under  protest  sometimes  turn  out  better  than  our 
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fears ;  and  jo£>s  of  painting  and  varnishing  are  no  exception  to  this 
rule.  And  so  in  this  way,  if  in  no  other,  some  have  been  actually 
forced  by  circumstances  sometimes  to  take  advanced  ground  with 
respect  to  new  ways  of  doing  things.  It  is  more  heroic  to  lead  the 
way  to  victory  than  to  come  tagging  after  with  the  dilatory  remark, 
"  Well,  we've  got  there,  haven't  we?  "  Who  has  not  seen  a  job  go  to 
the  bad  with  no  sufficient  cause,  upon  which  much  thought  and  labor 
had  been  bestowed,  and  another  done  without  much  care,  even  in 
what  he  felt  to  be  somewhat  a  reckless  manner,  hold  out  in  a  surpris- 
ing way?  All  of  which,  with  many  other  things,  goes  to  show  that 
painting,  more  than  any  other  calling,  perhaps,  has  been  a  succession 
of  experiments,  a  groping  of  our  way  in  the  dark,  by  means  of  which 
we  have  arrived  at  our  present  conclusions. 

Coming  to  the  matter  of  the  present  condition  of  the  trade,  we  are 
led  to  inquire,  What  has  a  quarter-century  of  experience  taught 
us  in  railway  equipment  painting?  It  has  taught  us  to  paint  a  car  in 
less  than  one  half  the  time  that  it  took  us  to  do  it  then,  with  equally 
good  results.  Now  this  statement  will  strike  some  as  incredible; 
but  I  think  facts  will  bear  me  out.  At  the  Sixth  Annual  Convention 
of  the  Master  Car  Painters'  Association,  held  in  New  York  in  Septem- 
ber, 1875,  Mr.  R.  McKeon  presented  his  views  on  car  painting,  in 
which  he  said  :  "Twelve  weeks  should  be  the  time  allowed  to  paint  a 
car,  and  it  cannot  be  done  in  any  less  time  to  make  a  good  job,  that 
will  give  credit  to  the  painter  and  all  other  parties  interested  in  the 
construction  and  finish  of  the  car."  He  also  says :  "  A  first-class  rail- 
way coach  on  any  of  our  main  roads  costs  when  complete  about 
$6,000.  To  protect  this  work  the  painter  expends  from  three  to  six 
hundred  dollars.  The  latter  figure  will  make  a  first-class  job."  I 
should  think  it  ought  to.  Those  of  you  who  know  what  a  car  is  worth 
can  easily  figure  up  what  the  loss  of  that  car  will  be  while  it  is  in  the 
shop ;  and  it  seems  to  me  that  ought  to  be  added  to  the  cost  of  paint- 
ing the  car.  How  many  railroads  in  the  United  States  can  stand  that 
to-day?  In  contrast  to  this  I  find  in  the  Railway  Car  Journal  —  in 
which  I  have  the  honor  of  being  a  chief  scribbler  —  for  December, 
1893,  an  article  by  the  master  car  painter  on  a  leading  Western  rail- 
way, on  Speed  and  Durability  in  Car  Painting,  in  which  he  tells  how  a 
car  can  be  painted  and  ready  for  service  in  fourteen  days,  and  for  per- 
manence and  durability.  I  offer  that  to  prove  my  statement  of  the 
progress  made  in  twenty  years.  That  is  the  other  extreme,  and  the 
painting  of  cars  on  that  road  is  all  done  by  that  system.  Either  they 
are  making  a  serious  mistake,  or  there  is  something  in  it. 

We  must  remember  that  cars  so  long  ago  as  in  the  sixties  had 
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better  care  while  in  service  than  they  do  on  an  average  to-day,  also 
with  less  mileage  per  day.  They  were  housed  then,  while  now  they 
must  stand  the  trying  ordeal  of  New  England  weather  in  all  its  variety. 
First,  it  is  below  freezing,  and  our  coach  panels,  which  were  so  re- 
cently wet,  are  now  covered  with  ice  and  sleet,  with  all  its  expansive 
force ;  next  the  ice  melts  and  contraction  occurs  ■  now  the  mercury 
begins  to  climb  and  the  paint  and  varnish  to  expand  again,  not  by  ice 
but  by  heat.  Then  comes  the  blistering  heat  of  summer,  with  the 
added  reflected  heat  of  the  sand  and  iron  in  the  railroad  yard,  until 
you  can  scarcely  hold  your  hand  on  a  panel.  Is  it  strange  that  a 
climate  that  sends  more  than  its  full  quota  of  human  beings  to  an 
untimely  grave  should  equally  strain  all  of  our  work  ?  The  dentists, 
you  know,  tell  us  that  it  is  first  hot,  then  cold  drinks  that  destroy 
the  enamel  on  our  teeth.  What  about  the  varnish  on  a  car  in  mid- 
winter that  is  washed  with  hot  water,  as  I  have  known  it  to  be  done? 
I  consider,  all  things  being  equal,  that  the  average  passenger  coach  of 
to-day  is  a  compliment  in  durability  to  the  thoughtfulness  of  the 
painter  who  painted  it,  and  of  the  care  of  the  manufacturer  in  produ- 
cing good  materials  that  can  be  had  if  we  will  pay  for  the  best.  I  know 
we  cry  "adulteration,"  and  the  Lord  knows  there  are  chances  enough 
to  do  it,  and  there  is  much  of  it  done ;  but  we  must  also  remember 
that  apace  with  the  cunning  and  craft  of  adulteration  has  come  the 
skill  of  analysis  and  detection.  It  was  considered  respectable  to  have 
the  itch  until  the  microscope  came  to  town. 

Now  I  need  not,  time  will  not  permit  me  to,  go  into  detail  in  de- 
scribing just  how  we  have  been  enabled  to  do  a  car  so  much  quicker 
than  formerly.  Plainness  of  decoration  accounts  for  some  of  it,  but 
we  will  leave  that  out  of  the  question,  and  take  the  car  from  the  wood 
up  to  the  last  coat  of  color,  and  we  find  the  same  ratio  of  rapidity. 
Not  to  speak  particularly  of  new  systems  of  priming  and  surfacing 
whereby  some  are  gaining  much  time,  not  to  the  sacrifice  of  durability, 

 and  there  is  a  future  field  of  usefulness  for  some  new  materials 

along  this  line, — we  have  in  the  lead  system  dispensed  with  some 
coats,  finding  that  we  can  obtain  a  satisfactory  surface  with  less ;  and 
a  surface  obtained  with  the  least  thickness  of  paint,  if  properly  tem- 
pered and  applied,  any  car  painter  who  knows  his  business  will  tell 
you  is  the  most  durable.  We  do  mach  to-day  toward  a  surface  by 
knifing,  —  a  cheaper  and  quicker  method  that  has  arisen  in  these  years. 
We  letter,  stripe,  and  decorate  (if  we  stripe  and  decorate  at  all) 
directly  upon  the  flat  color ;  and  then  do  what  they  would  not  have 
dared  to  do  much  over  twenty-five  years  ago,  apply  three  coats  of 
finishing  varnish  in  quick  succession  over  all  without  rubbing.  We 
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have,  in  other  words,  dispensed  with  rubbing  varnish  on  car  exteriors, 
except  in  some  cases  perhaps  to  mix  in  a  little  with  some  finishing  for 
first  coats.  This  "  repeating  process,"  so  called,  in  car  finishing  is,  I 
consider,  one  of  the  most  important  steps  toward  more  durable 
painting  that  has  been  taken  in  all  these  years. 

'  Then  our  prejudice  against  a  dark  body  color  is  breaking  dowm 
Why?  Because  we  find  we  can  keep  up  an  equipment  with  less 
accumulation  of  pigment  upon  its  surface  ;  and  less  paint  always  means 
less  cracks  and  more  durability.  Some  are  disturbed  because  they 
observe  that  dark-colored  cars  do  not  hold  up  the  lustre  of  the  varnish 
so  long  as  did  the  light.  I  will  admit  that  there  is  something  good  in 
a  lead  foundation  for  varnish,  and  something  bad  in  a  dark  color  to 
draw  the  sun  which  destroys  our  varnish,  but  the  greater  part  of  this 
trouble,  I  think,  lies  in  the  fact  that  a  dark  color  shows  up  both  the 
lustre  or  dimness  of  varnish  to  greater  advantage  or  disadvantage,  as 
the  case  may  be,  than  does  the  light.  You  notice,  therefore,  any 
change  that  has  taken  place  upon  its  deep,  mirror-like  surface  more 
readily  because  it  is  more  noticeable.  Anything  that  has  happened 
to  mar  the  surface  of  a  mirror  you  would  notice  at  once  on  entering  a 
room,  while  an  equally  smooth  and  lustrous  surface  with  a  different 
background  you  would  not  notice  imperfections  upon  so  readily  for  the 
same  reason. 

Many  of  these  improvements  in  car  painting,  in  addition  to  what  I 
have  noted,  which  I  cannot  stop  to  name  now,  are  due  to  the  noble  work 
of  the  Association  of  Master  Car  and  Locomotive  Painters  which  meets 
yearly  for  the  discussion  of  improved  methods  and  materials  for  this 
work ;  and  I  cannot  and  I  should  not  do  well  to  refrain  from  mention- 
ing it.  Those  of  you  who  have  foremen  painters  under  you  should  not 
wait  for  them  to  ask  you  for  the  privilege  of  attending  these  yearly 
meetings,  but  you  should,  as  the  Pennsylvania  road  did  last  year,  no- 
tify your  men  to  go  when  the  time  comes,  assisting  them  in  the  matter 
of  their  transportation  and  giving  them  their  time,  if  ycu  cannot  guaran- 
tee them  their  hotel  bills  paid,  telling  them  what  you  expect  of  them  in 
return. 

Lest  I  weary  your  patience,  if  I  haven't  already,  let  us  now  with  a 
passing  thought  turn  from  the  present  to  the  future.  The  success  of 
the  future  depends  largely  on  how  we  discharge  the  problem  of  the 
present.  We  have  new  systems  of  painting  before  us,  and  will  be  con- 
tinually having  materials  to  test  that  are  new  to  us,  and  we  must  be 
ready  to  try  them,  or  leave  them  to  our  successors  to  try  after  us,  and 
read  the  praise  of  it  and  give  us  the  blame  for  being  "  old  fogies." 
This  is  a  world  of  progress  which  must  take  hold  on  every  calling. 
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Everything  has  got  to  go  together  or,  to  use  a  homely  phrase,  "  some- 
thing must  bust/'  If  I  did  not  believe  there  was  any  chance  for  im- 
provement in  the  painting  business  in  the  future,  I  should  lose  heart 
and  would  fain  "  be  an  angel  and  with  the  angels  stand,  a  crown  upon 
my  forehead,"  but  with  no  paint  brush  in  my  hand.  Perhaps  I  am 
too  optimistic  in  my  views,  but  the  progressive  side  is  the  bright  side, 
and  that  is  the  side  for  us  to  look  at  if  we  would  succeed. 

I  thank  you  for  your  attention,  and  beg  pardon  if  I  have  trespassed 
too  much  upon  your  time.  This  is  a  broad  subject,  which  I  have  even 
in  this  lengthy  talk  merely  outined. 

The  President.  We  have  with  us  this  evening  one  who  was  an  as- 
sociate of  the  speaker  for  about  eighteen  years,  summer  and  winter. 
He  used  to  be  known  as  "  Bill  Hibbard,"  but  I  will  introduce  him  to 
you  as  Mr.  William  E.  Hibbard,  foreman  of  the  paint  shop  at  Allston, 
under  Mr.  Adams. 


PAINT  AND  CAR  PAINTING. 

BY  WILLIAM  E.  HIBBARD. 

Mr.  President  and  Members  of  the  New  England  Railroad  Club,  — 
The  subject  of  paint  and  car  painting  is  a  very  important  one,  and  I 
wish  I  had  the  ability  to  do  justice  to  such  an  important  question. 
But  with  an  experience  of  twenty- five  years,  I  think,  without  being 
egotistical,  that  I  know  a  little  about  the  practical  part  of  car  painting, 
although  I  have  not  the  ability  to  stand  up  and  talk  about  it  in  public, 
and  cannot  put  in  writing  what  I  would  like  to  say  in  regard  to  it. 

During  these  twenty-five  years  I  have  seen  a  great  many  changes  in 
car'painting.  The  tendency  years  ago  was  to  turn  out  a  first-class  job 
regardless  of  cost,  and  we  used  to  do  it.  Now  the  thing  is  reversed, 
a  fair-looking  job,  durability  and  cost  considered.  Now,  Mr.  Presi- 
dent, the  ingredients  that  enter  into  car  painting  are  many,  namely, 
lead,  oil,  turpentine,  japan,  coloring  material,  and  varnish ;  and  it  is 
important  that  all  of  these  should  be  absolutely  pure,  in  order  that  a 
good,  durable  job  may  be  turned  out.  Do  we  always  get  them  so?  I 
think  not  in  all  cases.  Then  the  question  would  naturally  be  asked, 
Cannot  you  as  master  painter  detect  the  adulterations?  I  would 
answer,  not  always,  as  the  manufacturers  are  too  smart  for  us  ;  they 
have  got  their  business  down  too  fine,  and  only  by  an  expert  chemist 
can  their  fine  work  be  detected. 

I  know  a  master  painter,  with  a  big  reputation  as  such,  who  also 
pretended  to  be  quite  a  chemist,  who  had  two  samples  of  white  lead 
sent  him  for  analysis,  and  for  him  to  pass  his  judgment  upon  as  to  their 
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purity.    He  did  so,  and  the  very  lead  he  picked  out  as  absolutely  pure 
contained  the  largest  amount  of  adulterations. 

The  master  carpenter  picks  out  his  lumber ;  he  can  see  at  a  glance 
if  it  is  wormy  or  sappy,  or  whether  it  is  clear  and  well  seasoned  and 
fit  for  the  job  he  has  to  do.  Not  so  with  the  painter.  So  you  see,  Mr. 
President,  it  is  absolutely  necessary  for  each  and  every  one  of  the 
many  ingredients  a  painter  has  to  use  should  be  of  the  very  best 
quality.  Such  being  the  case,  and  a  reasonable  time  given  to  do  the 
work,  I  can  see  no  reason  why  a  car  turned  out  of  the  shop  under 
those  conditions  should  not  look  well,  wear  well,  and  give  general  sat- 
isfaction. Now  we  paint  a  car  in  January  j  the  painter  has  steam  heat 
in  his  shop  by  which  he  can  keep  the  temperature  up  to  seventy-five 
or  eighty  degrees,  night  and  day.  He  turns  that  car  out ;  it  looks  well, 
runs  seven  or  eight  years,  and  gives  good  satisfaction,  of  course  being 
revarnished  each  year. 

In  February  he  paints  another  car  under  the  same  formula,  the  same 
painters  do  the  work,  the  same  temperature  is  in  the  shop,  and  there  is 
the  same  time  to  do  it  in,  the  only  difference  being  that  a  new  lot  of 
stock  has  arrived  in  the  shop  with  which  this  car  is  painted.  The  car 
is  done ;  it  looks  as  well  as  the  other,  runs  the  same  number  of  miles, 
is  taken  the  same  care  of,  but  does  not  wear  as  well  as  the  car  done  the 
month  previous. 

In  fact,  the  first  car  looks  better  at  the  end  of  six  years'  service  than 
the  other  car  does  at  the  end  of  four  years'  service.  What  is  the 
matter?  Something  must  be  wrong  that  there  should  be  such  a  differ- 
ence in  the  painting  of  cars.  Surely  the  elements  or  weather  can  have 
nothing  to  do  with  it,  as  I  contend  that  a  painter  has  not  that  to  con- 
tend with  in  cold  weather,  if  he  has  steam  heat  and  can  keep  his  shop 
up  to  seventy-five  or  eighty  degrees.  The  elements  do  not  come  in 
at  that  season  of  the  year  ;  they  come  in  dog  days,  and  in  damp  and 
wet  weather,  when  he  has  no  steam  heat  at  his  command.  I  ask  again 
what  is  the  matter?  Mr.  President,  I  think  I  know,  and  I  think  every 
gentleman  present  knows.  Give  us  in  all  the  many  ingredients  we  use 
pure  stock;  don't  buy  of  Tom,  Dick,  or  Harry  because  his  stock 
looks  as  well,  and  because  you  can  get  it  an  eighth  of  a  cent  a  pound 
or  gallon  cheaper ;  get  us  good  stock,  do  that  much  for  the  painter,  and 
I  guarantee  that  he  can  and  will  be  only  too  glad  to  turn  out  a  job  that 
will  be  a  benefit  to  the  railroad  companies,  a  credit  to  the  master  car 
builder,  a  credit  to  himself,  and  a  satisfaction  to  the  men  that  do  the 
work.  I  mention  this  merely  to  bring  out  discussion  on  this  subject. 
I  know  this  experience  has  happened  to  a  great  many  painters,  if  not 
all  of  them,  and  we  want  to  find  out,  if  possible,  the  reason  why  there 
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is  such  a  difference  in  the  durability  of  cars,  and  if  it  is  not  possible  to 
obviate  the  cause.  Believing  there  are  other  gentlemen  present  who 
have  papers  to  read  or  remarks  to  make  which  will  take  up  the  even- 
ing, and  knowing  that  where  there  are  too  many  questions  to  talk  on  we 
bolt  through  them,  and  do  not  give  them  the  consideration  they  de- 
mand. I  will  not  trespass  on  the  time  of  the  Club  any  longer. 

Mr.  Kent.  If  there  is  to  be  any  more  discussion  on  this  subject.  I 
would  like  to  be  informed,  if  it  can  be  ascertained.  —  not  for  my  own 
benefit,  but  for  the  benefit  of  my  brothers  in  the  supply  business. —  what 
the  ingredients  are  of  the  paint  used  in  painting  a  town  red.  ^Laughter.) 

The  President.  I  think  we  shall  have  to  refer  Mr.  Kent's  inquiry 
to  Harvard. 

Air.  Hibbard's  paper  brought  to  my  recollection  a  little  incident 
which  I  will  relate,  in  connection  with  the  adulteration  and  analysis  of 
paint  oils.  Away  back  in  the  early  seventies,  when  my  brother  was 
master  car  builder  at  Allston  shop,  he  was  using  a  certain  oil.  and  it 
was  all  wrong.  A  fellow  came  there  one  day  who  said  he  had  the 
stun  to  use.  that  his  was  a  much  better  oil.  it  was  purer  in  every 
respect,  would  go  further,  and  was  just  what  we  needed.  We  had 
previously  bought  a  barrel  of  this  same  oil  he  was  trying  to  sell  us.  and 
mv  brother  thought  he  would  have  them  compared.  Sa  he  told  me  to 
o-o  down  and  draw  a  bottle  of  the  oil  we  were  then  using  and  a  bottle 
of  the  other  kind.  I  took  two  bottles,  and.  not  being  so  sedate  then 
as  I  am  now,  I  thought  I  would  experiment  a  little  on  my  own  hook. 
So  I  drew  two  samples  out  of  the  same  barrel,  the  one  containing  the 
kind  of  oil  the  man  was  trying  to  sell  to  us.  and  labelled  one  bottle  as 
containing  that  oil,  and  labelled  the  other  as  containing  the  oil  we 
were  using,  which  had  proved  so  unsatisfactory.  The  two  samples 
were  given  to  him  for  examination,  and  in  about  two  weeks  they  were 
brought  back  with  a  long  document  to  the  effect  that  the  oil  he  had  to 
sell  was  pure  in  every  respect  and  of  high  quality,  and  the  other  was 
^ood  for  nothing,  being  very  much  adulterated.  That  taught  me  a 
pretty  good  lesson  as  to  the  comparative  value  of  oils. 

We  are  honored  by  the  presence  of  some  of  our  Boston  officials 
to-night,  and  I  have  no  doubt  that  the  members  of  the  Club  would 
like  to  hear  something  from  them  on  this  subject.  I  have  great  pleas- 
ure in  introducing  to  you  Mr.  Robert  C.  Fitch,  Chairman  of  the  Board 
of  Fire  Commissioners  of  the  City  of  Boston. 

Mr.  Fitch.  Mr.  President,  i  think  I  am  perhaps  tall  enough  to 
speak  without  getting  up  on  the  platform. 

Gentlemen  of  the  Club,  I  am  almost  totally  at  a  loss  to  know  what 


53 


United  States  Metallic  Packing  Co. 
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to  say  on  this  occasion,  because  I  did  not  come  here  with  the  expecta- 
tion of  saying  anything.  The  business  which  you  represent,  or  the 
allied  kinds  of  business,  is  something  with  which  I  am  wholly  unfamiliar, 
except  as  all  laymen  are  supposed  to  know  something  about  the  various 
professions  and  trades.  But  I  must  say  that  I  have  a  very  great  respect 
for  the  painter's  art.  It  took  a  great  many  thousands  of  years  for  the 
Creator  to  bring  the  world  into  the  condition  in  which  we  find  it  to-day, 
as  pleasant  and  beautiful  as  it  is,  and  the  finishing  touches  were  those 
of  color.  We  hear  of  no  human  inhabitants  of  the  earth  until  the 
Garden  of  Eden  appeared,  I  believe,  and  the  conspicuous  feature  of 
that  Paradise  was  its  color,  —  green  grass,  red  roses,  an  infinity  of 
bloom  and  leaf,  etc.  So  we  must  look  upon  the  painters  as  the  physi- 
cal perfectionists  of  the  earth  as  they  are  to-day.  We  have  mora 
perfectionists,  but  it  was  left  for  you,  gentlemen,  to  put  the  finishing 
touches  upon  what  the  machinist,  the  carpenter,  the  cabinet-maker, 
and  all  that  clas  of  artisans  who  come  before  you,  produce.  We  can 
build  an  engine  that  will  work  very  well  as  it  comes  from  the  black- 
smith's shop  and  the  wood  shop,  but  it  is  entirely  unsatisfactory  to  us 
until  it  pleases  the  eye.  The  Fire  Department  was  trying  an  engine 
to-day  in  one  of  the  city  yards.  It  was  a  very  practical  machine,  and 
satisfied  our  expectations  ;  but  if  it  had  been  without  the  red  which  the 
gentleman  spoke  about  a  few  moments  ago,  and  had  not  been  touched  up 
with  a  little  gold,  etc.,  we  should  not  have  accepted  the  engine.  Every- 
thing of  this  kind  has  to  pass  through  your  hands  before  it  is  accepted. 

The  idea  of  saying  anything  here  this  evening  was  very  remote 
from  my  mind.  I  came  here  as  a  learner.  I  enjoy  coming  here  and 
meeting  with  gentlemen  who  are  skilled  in  matters  of  which  I  know 
nothing,  and  hearing  them  relate  their  experiences  and  instruct  us 
from  the  sources  of  their  wisdom.  .  I  am  very  grateful  to  you  —  I  can- 
not say  for  calling  me  up  —  for  your  kindness,  and  thank  my  friend 
Mr.  Richardson  for  inviting  me  here. 

The  President.  We  have  with  us  Mr.  George  H.  Innis,  of  the  Fire 
Commissioners,  from  whom  we  should  be  pleased  to  hear  a  few  words. 

Mr.  Innis.  I  am  in  the  same  box  with  my  colleague.  I  asked 
him  before  leaving  the  office  if  we  had  got  to  say  anything,  and  he  said 
he  understood  from  Mr.  Richardson  that  we  were  to  come  to  learn 
what  would  be  of  benefit  to  our  department  in  painting  our  houses  and 
apparatus.  We  expected  to  have  our  painter  here  to-night,  who 
paints  our  engines  and  wagons,  but  he  was  not  able  to  come ;  if  he  had 
been  I  think  we  should  have  learned  something  from  him.  I  am 
obliged  to  you  and  Mr.  Richardson  for  inviting  me  here ;  but  I  prefer 
to  listen  to  others  rather  than  attempt  to  speak  myself. 
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The  President.  I  have  great  pleasure  in  introducing  to  you  Mr. 
John  R.  Murphy,  Commissioner  of  Underground  Wires. 

Mr.  Murphy.  I  was  informed  you  were  going  to  have  a  talk  about 
paint  to-night,  and  I  understood  something  was  to  be  said  in  regard  to 
a  new  paint  to  be  used  in  connection  with  electric  wires,  and  for  that 
reason  the  kind  invitation  from  Mr.  Richardson  brought  me  here.  I 
have  not  heard  anything  about  that  kind  of  paint,  and  perhaps  it  is 
in  the  same  position  as  the  red  paint  to  which  allusion  has  been 
made.  Before  I  had  charge  of  putting  the  wires  underground  I  was 
connected  with  the  Fire  Board,  but  I  never  had  anything  to  do  with 
paint.  All  I-  can  say  on  that  subject  is,  that  I  have  learned  something- 
to-night,  and  passed  a  very  pleasant  evening,  and  I  thank  the  gentle- 
men of  this  association  for  it  and  Mr.  Richardson. 

Mr.  Marden.  I  want  to  say  one  word.  I  think  we  have  made  no 
mistake  in  our  subject  for  this  evening,  but  I  see  that  we  have  only 
made  a  beginning  to-night.  I  know  that  there  are  quite  a  number 
of  our  master  car  painters  who  are  prepared  to  say  something  on  this 
subject,  and  I  know  we  are  all  interested  in  this  matter  of  car  painting 
as  well  as  car  building.  I  would  like  to  hear  something  in  regard  to  the 
details  of  the  work  of  the  various  master  car  painters  in  bringing  up  a 
passenger  car  from  the  point  where  the  carpenters  leave  it  to  the 
point  when  it  is  ready  to  go  on  the  road.  And  there  is  another  thing 
which  is  of  much  importance  to  us  and  to  our  master  car  painters,  and 
that  is  the  care  of  the  cars  after  they  leave  the  car  shop,  upon  which 
something  useful  might  be  said.  I  was  going  to  suggest  that  we  continue 
this  subject  to  another  meeting,  and  by  so  doing  I  think  we  can  make 
it  interesting  and  profitable.  We  have  succeeded  in  drawing  out 
some  of  our  friends,  and  I  think  we  may  well  continue  the  subject. 

Mr.  F.  D.  Adams.  I  quite  concur  in  Mr.  Marden's  proposition. 
When  this  subject  was  first  broached,  I  was  rather  opposed  to  it ;  I 
was  fearful  that  much  would  not  be  said  upon  it ;  but  I  have  been  very 
much  interested  in  what  has  been  presented,  and  I  have  learned 
something ;  and  I  think,  as  our  master  painters  have  not  had  much 
of  an  opportunity  to  give  their  personal  experiences,  and  discuss  this 
question,  after  hearing  the  papers  which  have  been  read,  it  seems  to 
me  it  would  be  well  to  continue  this  subject  at  our  next  monthly  meet- 
ing.   I  will  second  Mr.  Marden's  motion,  if  he  will  make  it  a  motion. 

Mr.  J.  W.  Marden.  I  will  make  it  as  a  motion ;  and  I  will  add  that 
we  have  with  us  a  number  of  varnish  makers,  and  what  we  want  is  to 
find  the  best  varnish  and  the  way  to  apply  it,  so  that  it  will  stand  two 
years  of  service ;  and  I  think  some  one  of  our  varnish  makers  could 
submit  to  us  a  varnish  that  will  do  that. 
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The  motion  of  Mr.  Harden  that  the  present  subject  be  continued  to 
the  February  meeting  was  carried. 

Mr.  Willard  Tyler.  As  this  subject  has  gone  over  to  another 
meeting,  I  will  tell  a  little  story  in  connection  with  this  matter  of  paint, 
varnish,  and  the  total  repairs  of  cars.  I  was  talking  with  a  master  car 
builder  recently  and  I  said  to  him,  "  Are  you  doing  much  repairing 
now?"  "Yes,"  said  he,  "considerable,  but  it  does  not  cost  much." 
"  What  are  you  doing?"  said  I.  He  said,  "When  a  car  comes  in  for 
repairs  we  paint  it  and  put  on  a  coat  of  varnish  and  send  it  back, 
and  the  patrons  of  the  road  take  it  for  a  new  car."  I  will  mention 
a  little  incident  that  came  under  my  observation,  in  connection 
with  a  fifty-mile  road.  I  happened  to  be  in  the  passenger  station  just 
as  a  new  car  came  out  of  the  shop.  The  road  had  not  much  money.  As 
the  car  came  out  the  president  and  four  or  five  of  the  directors  of  the 
road  appeared  and  began  to  express  their  admiration  of  the  car,  which 
was  painted  a  yellow  mud  color,  and  looked  quite  nice,  and  I  heard 
some  of  their  exclamations  of  pleasure  at  the  appearance  of  the  car. 
«  Isn't  she  handsome  ?  "  "I  tell  you,  that  is  fine  !"  etc.,  etc.  These 
officers  seemed  to  think. they  were  looking  out  for  the  interest  of  the 
stockholders  and  the  travelling  public  in  that  way. 

The  President.  I  see  that  Mr.  Brown  is  present,  formerly  master 
car  painter  of  the  Old  Colony  Railroad,  and  we  would  like  to  hear  a 
few  remarks  from  him. 

Mr.  Samuel  Brown.     Mr.  President  and  gentlemen,  it  is  true  I 
was  formerly  in  the  Old  Colony  employ,  and  I  was  in  the  New  York, 
New  Haven  and  Hartford  employ  for  a  short  time.    Paint,  putty,  and 
varnish  have  been  my  companions  since  1858.    I  passed  about  a  year 
and  a  half  in  the  United  States  Navy  out  of  that  time,  but  aside  from 
that,  paint,  putty,  and  varnish  have  been  my  constant  companions. 
Now  I  have  branched  into  another  business,  but  I  am  still  in  the  color 
line ;  I  have  a  greenhouse  and  am  raising  colors.    I  love  to  hear  this 
talk 'about  paints  and  varnishes     To  my  mind  they  are  among  the 
essential  elements  in  the  make-up  of  the  articles  and  structures  to 
which  they  are  adapted.    Mr.  Marden's  suggestion  to  carry  the  discus- 
sion of  this  subject  over  to  another  meeting  I  think  an  excellent  one. 
I  regard  the  care  of  cars  in  service  as  a  matter  of  the  greatest  impor- 
tance ;  for  what  is  the"  use  of  painting  a  car  and  making  it  look  nice, 
unless' you  take  care  of  it  afterwards?    The  care  of  the  car  is  as 
essential  as  the  work  put  upon  it  in  preparing  it  for  use.    I  remember 
being  some  time  ago  at  a  gathering  of  the  Club  where  painting  and  var- 
nishing were  under  consideration,  and  I  think  I  said  then,  that  if  one 
were  to  buy  a  nice  suit  of  clothes  and  take  them  home,  and  take  no 
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care  of  them,  throw  them  upon  the  floor,  cast  them  into  a  corner, 
and  subject  them  to  other  ill  usage,  how  long  would  they  look  well,  or 
how  long  could  they  be  worn?  It  is  the  same  with  wood  and  iron  ; 
when  they  are  nicely  painted  and  varnished  they  need  to  be  cared  for 
and  protected. 

The  methods  used  in  painting  to-day  are  vastly  different  from  those 
employed  in  1866,  when  I  went  on  the  Old  Colony  road.  To-day 
the  work  can  be  done  in  much  less  time,  and  be  equally  durable  ; 
there  has  been  great  progress  made  in  that  line.  The  Car  and  Loco- 
motive Painters'  Association  has  done  wonderful  work  in.  reducing 
time  and  producing  durability. 

The  President.  We  should  be  pleased  to  hear  a  few  remarks  from 
Mr.  George  H.  Worrall. 

Mr.  Worrall.  I  have  prepared  a  brief  paper,  which  I  will 
read  :  — 

PAINTS,  PAINTING,  AND  VARNISHES. 

BY  GEORGE  H.  WORRALL. 

Mr.  President,  and  Gentlemen  of  the  New  England  Railroad  Club, 
—  As  the  subject  for  discussion  this  evening  is  painting,  paints,  and  var- 
nishes as  applied  to  railway  equipment,  it  ought  to  call  out  the  painters* 
providing  they  want  to  get  a  chance  nearer  home,  for  here  we  can 
get  nearer  our  master  car  builders,  and  that  is  one  step  nearer 
than  we  can  get  in  our  conventions,  for  our  master  car  builders  are 
not  there,  and  we  are  not  so  afraid  to  let  out,  but  we  have  to  be  more 
careful  here.  I  hardly  know  what  the  full  meaning  of  the  question 
calls  for  at  the  time  of  writing  this,  but  I  do  know  it  calls  for  something 
that  I  and  a  great  many  others  are  every  day  dealing  with. 

The  paints  we  are  using  at  the  present  day  are  not  all  that  they 
should  be,  and  what  makes  that  condition  I  am  unable  to  say.  Others 
are  of  the  best,  our  ornamental  colors,  that  is  to  say.  Our  last  coats, 
before  striping,  lettering,  and  varnishing,  which  we  are  using  of  one  or 
two  makes,  are  as  good  and  reliable  as  can  be  manufactured ;  but  some 
of  our  other  colors,  such  as  yellows,  umbers,  siennas,  blues,  and  greens, 
are  very  poor,  and  really  not  worth  the  time  and  cost  of  getting  them, 
let  alone  paying  anything  for  them  ;  and  why  paint  manufacturers  will 
make  poor  colors  and  sell  them  to  a  railway  company  is  more  than  I 
can  understand.  However,  such  is  the  case.  I  will  not  say  all  the 
colors  are  poor,  but  some  of  them  are. 

In  regard  to  varnishes,  there  are  made  in  this  country  at  the  present 
time  carriage  and  car  varnishes,  and  they  are  two  very  distinct  articles. 
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A  good  and  what  is  termed  reliable  carriage  varnish"  is  not  good  for  a 
railway  car,  because  it  has  not  the  body  ]that  it  should  have ;  and 
another  thing,  it  does  not  get  the  wear  that  it  does  on  a  railway 
car. 

We  have  always  been  taught  and  always  have  believed  that  linseed 
oil  was  the  foundation  of  all  varnishes  ;  but  it  has  been  my  lot  recently 
to  try  a  varnish  altogether  different  from  that,  a  varnish  made  of  cot- 
ton-seed oil,  and  I  must  say  it  was  a  surprise  to  me,  for  it  worked  fairly 
well  and  dried,  but  how  it  will  wear  I  am  anxiously  waiting  and  watch- 
ing to  see.  I  am  preparing  some  panels  to  hang  out  at  my  shop,  both 
with  that  and  varnish  made  of  linseed  oil. 

I  have  brought  a  small  vial  of  the  oil  that  was  given  to  me,  if  any  of 
the  painters  want  to  look  at  it. 

The  maker  of  the  varnish  was  at  the  shop  when  I  varnished  the 
car.  There  were  some  faults  with  it,  but  he  said  he  could  remedy 
those  ;  but  as  it  is,  I  would  not  like  to  recommend  it  to  all  railway  shops. 
I  will  say  that  our  other  varnishes  are  all  right,  and  will  give  satisfac- 
tory results  if  applied  properly,  and  time  enough  is  allowed  for  drying 
between  coats,  and  after  the  last  coat  is  on  time  enough  before  going 
into  service.  There  is  dissatisfaction  when  too  much  hurry  gets  into  a 
shop,  —  dissatisfaction  and  detriment  too. 

Then  it  wants  good  men  to  work  it,  that  is,  to  put  it  on,  and  here 
comes  the  rub.  Good  varnishers  are  born,  not  made.  A  man  can  go 
into  a  shop  and  see  a  good  varnisher  at  work,  and  will  say  or  get  the 
notion,  "  Why,  I  can  do  that,  it's  easy  enough  !  "  But,  lo  !  when  he 
takes  a  brush  and  a  pot  of  varnish  and  goes  at  it,  it  looks  no  more  like 
varnishing  than  anything  in  the  world ;  and  no  maker  can  make  varnish 
for  that  man. 

But  take  a  good  quality  of  car  varnish  of  to-day,  and  a  good  practi- 
cal varnisher  and  proper  time,  and  you  will  have  all  that  can  be  ex- 
pected, and  a  good  wearing  and  lasting  job. 

Adjourned. 
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CATTLE  GUARDS, 
METAL  SAWING  MACHINES, 
WRECKING  FROGS. 
CAR  DOOR  EQUIPMENTS, 
CAR  VENTILATORS. 


PROCEEDINGS 

OF  THE 

flew  Englanb  IRailroab  Club. 


Meeting  held  at  Wesleyan  Hall,  j6  Bromfield  Street,  Boston,  on 
Wednesday  evening,  Feb.  ij,  1895. 


The  regular  monthly  meeting  of  the  Club  was  held  in  Wesleyan 
Hall,  Boston,  at  7.30  p.  m.  Vice-President  L.  M.  Butler,  of  Providence, 
occupied  the  chair,  and  announced  that  the  discussion  of  the  subject 
which  was  opened  at  the  January  meeting  of  the  Club  would  be  con- 
tinued on  the  present  occasion,  viz.,  "Painting,  Paints,  and  Var- 
nishes as  applied  to  Railway  Equipment,"  and  that  a  paper  would 
first  be  presented  by  Mr.  de  Fremery. 

LUCOL. 

By  James  L.  de  Fremery,  President  and  General  Manager  of  the 
American  Lucol  Company,  New  York. 

Mr.  President  and  Gentlemen,  —  I  felt  at  first  some  hesitancy  in 
accepting  the  invitation  of  your  President  to  read  a  paper  at  this 
meeting  on  the  subject  of  Lucol,  because  of  its  importance  and  the 
impossibility  of  going  into  details  and  doing  it  justice  in  the  short  time 
at  my  disposal.  It  then  occurred  to  me  to  aim  at  giving  a  general  idea 
of  the  subject ;  and  I  shall  feel  satisfied  if  I  succeed  in  making  perfectly 
clear  what  lucol  is,  what  its  characteristics  are,  and  to  what  uses  it  can 
be  put. 


Broadly  speaking,  if  a  new  article  appears,  it  is  given  the  credit  of 
being  as  good  as  any  other  article  of  the  same  class,  until  the  contrary 
has  been  proven  the  case.  Not  so  with  a  paint  oil.  Since  time  im- 
memorial, linseed  oil  has  been  regarded  as  unique  in  its  adaptability 
for  painting  purposes.  As  a  consequence,  all  new  paint  oils  have  been 
termed  substitutes.  As  applied  to  lucol,  this  is  at  present  only  partly 
correct,  for  the  two  oils  are  of  a  different  nature ;  there  are  some  uses 
of  linseed  oil  to  which  lucol  has  not  yet  been  adapted,  as,  for  in- 
stance, varnish  making. 

There  is  a  certain  odium  attached  to  the  word  "  substitute."  This 
is  not  astonishing  when  you  come  to  paint  oils,  for  have  not  all  so- 
called  " substitutes "  failed?  Why  have  they  failed?  The  reason  is 
apparent.  Nature's  resources  have  been  very  thoroughly  explored. 
Linseed  oil  was  the  only  oil  that  could  be  produced  in  sufficient  quan- 
tity, at  a  reasonable  figure,  and  that  possessed  the  characteristics  of  a 
good  paint  oil.  All  substitutes  were  mixtures  of  known  oils,  or  of  one 
such  oil  with  some  cheap,  well-known  varnish  gum.  Naturally,  they 
were  inferior  to  linseed  oil,  and  their  usefulness  could  perhaps  be 
measured  by  the  proportion  of  that  oil  contained.  Adulterating  lin- 
seed oil  with  mineral  oil  or  rosin  oil  is  a  mere  stretching  out  of  the 
linseed-oil  gum  at  a  sacrifice  of  durability.  It  is  the  elastic  gum  that 
oxidizes  out  of  linseed  oil  which  makes  it  valuable  as  a  paint  oil. 
Lucol  also  has  such  a  gum  ;  but  it  is  more  durable  than  the  linseed-oil 
gum. 

When  you  think  of  lucol,  forget  the  word  "  substitute,"  and  you 
have  advanced  a  great  step  towards  a  correct  appreciation  of  the  oil. 
On  the  other  hand,  you  should  remember  that  lucol  is  not  a  cheap 
oil,  and  is  not  offered  in  competition  with  such. 

Chemistry  has  done  much  for  mankind.  The  genius  of  this  century 
has  not  knocked  in  vain  at  its  doors.  With  its  assistance  many  prob- 
lems which  had  baffled  the  investigator  have  been  solved.  Substances 
are  now  produced  which  are  not  to  be  found  in  nature,  and  others, 
found  in  such  small  quantities  as  to  be  very  expensive,  are  manufac- 
tured; built  up  from  their  component  parts,  on  a  large  scale ;  as,  for 
instance,  ultramarine.  This  was  formerly  obtained  from  lapis  lazuli,  a 
precious  stone,  and  was  worth  its  weight  in  gold.  Now  it  can  be  had 
at  from  three  to  fifty  cents  per  pound. 

As  with  the  pigment  ultramarine,  so  with  the  paint  oil,  lucol,  both 
are  the  result  of  chemical  research.  . 

What  is  lucol  then?  Is  it  a  mineral  oil ?  No;  it  is  not.  Neither 
is  it  a  vegetable  oil,  nor  an  animal  oil.  It  is  a  manufactured  oil,  built 
up  synthetically  by  a  chemical  process.     The  word  lucol  is  a  con- 
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THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,   Spark   and   Burglar-Proof.  Simple 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 

Reduce  dead  weight,  and  secure  greater  strength  by  substituting  Malleable  for  gray  iron  castings  in 
your  cars.    Write  us  for  particulars  as  to  what  we  can  do  in  tnis  respect.    We  can 
show  you  how  to  improve  construction  without  increasing  cost. 

RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 
1525  Old  Colony  Bldg.  CHICAGO.  

PATENTED 

CAR  SEATS 

AND 

SEAT  SPRIN6S 
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SEND  FOR 
CATALOGUE. 


PATENT  RATTAN 
CANVAS  LINED  SEATING,  &c 


Edward  Smith  &  Co., 
Varnish  Makers  and  Color  Grinders, 


Times  Building,  New  York. 

BLACK  BRIDGE  PAINT,  an  unequalled  preservative  for  all  iron 
work  exposed  to  the  weather. 

" CYRUS  ROBERTS" 
Hand-Car  Specialties, 

WARRANTED. 

EASY  RUNNING, 

LIGHT  IN  WEIGHT, 

PERFECT  WHEEL. 

Roberts,  Throp  &  Co., 

THREE  RIVERS,  MICH. 
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traction  of  two  latin  words,  luceoi  to  shine,  and  oleum,  oil,  and  there- 
fore means  "  shining  oil." 

You  all  know  that  when  substances  or  liquids  are  mixed,  there  is  no 
rise  in  temperature  unless  there  be  a  chemical  combination.  A  rise  in 
temperature  is  a  sure  sign  of  a  chemical  combination  :  in  some  in- 
stances the  reaction  is  so  violent  as  to  amount  to  an  explosion.  The 
substance  produced  by  such  a  chemical  combination  is  always  different 
in  physical  properties  from  any  of  the  materials  used.  l  et  me  illus- 
trate. 

I  have  here  a  gravish  black  substance  looking  like  some  decomposed 
rock.  It  is  calcium  carbide,  which  is  now  being  produced  on  a  com- 
mercial scale  by  the  fusion  of  lime  and  carbon  in  an  elertric  arc  furnace 
under  the  Willson  patents.  Here  is  some  water  ;  1  pour  a  little  on  the 
rock.  You  hear  a  sizzle.  The  water  and  the  rock  combine  ;  a  gas  is 
formed.  Let  us  apply  a  lighted  match.  See  what  a  beautiful  flame  is 
the  result  !  I  am  producing  gas  from  that  rock,  or  out  of  the  water,  as 
you  please  :  for  see,  if  I  add  more  water,  the  flame  becomes  fiercer. 
The  water  and  calcium  carbide  combine.  l  ime  is  produced  on  the 
one  hand,  and  on  the  other  acetylene  gas,  which  burns  with  a  flame 
said  to  have  ten  times  the  illuminating  power  of  twenty-five-candle 
gas.  and  costing  per  candle-power  only  half  as  much.  Until  this  last 
vear  it  has  been  impossible  to  produce  this  "  substitute  "  gas  on  a 
commercial  scale,  while  to-day  many  experts  think  the  gas  business 
will  be  revolutionized  thereby.  Certainly  the  acetylene  gas  does  not 
contain  that  rock  nor  that  water  ;  it  is  very  different  from  either  in 
physical  properties. 

Now  we  shall  return  to  lucol.  Animal  fats  and  oils  arc  composed 
principally  of  olein,  stearine,  and  margerinc.  We  extract  the  olein. 
This  is  carefully  refined,  and  by  a  special  and  partly  secret  process, 
using  chemicals  nowhere  else  in  the  world  prepared  on  a  large  scale, 
it  is  converted  into  this  brilliant,  transparent,  lemon-colored  oil.  As 
with  the  acetylene  aas,  the  lucol  which  results  from  the  chemical  com 
bination  or  reaction  is  very  different  from  the  materials  used  to  pro- 
duce it. 

There  arc  all  sorts  of  rumors  in  circulation  regarding  lucol.  Some 
say  it  contains  benzine,  others  a  varnish  gum  ;  many  insist  there  is 
rosin  in  it,  or  fish  oil,  or  rosin  oil,  or  a  powerful  drier,  etc.  It  is  very 
plain  that  it  contains  none  of  these.  Seven  years  ago,  luc  ol  was  un- 
known to  the  scientific  world  :  it  has  a  distinct  c  hemical  composition 
of  its  own  ;  it  is  lucol,  and  nothing  else. 

The  characteristic  features  of  lucol  c  an  W  best  appreciated  by 
comparison  with  linseed  oil. 
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Lucol  is  more  durable  than  the  latter. 

It  covers  as  well  with  from  one  third  to  one  half  less  pigment. 
It  sets  sooner,  and  is  therefore  sooner  dust  free  ;  it  also  dries 
quicker. 

It -resists  the  action  of  alkalies  and  acid  gases  better. 

It  gives  a  purer  white  with  white  lead. 

It  preserves  the  original  tints  of  the  pigments  longer. 

It  is  not  washed  off  if  rained  on  before  dry. 

It  fills  the  pores  of  the  wood  better. 

The  initial  gloss  of  lucol  paint  is  not  as  brilliant  as  that  of  linseed 
oil ;  it  has  a  softer  glow.  At  the  end  of  from  one  to  three  months,  de- 
pending on  the  exposure,  the  gloss  of  the  two  oils  is  equal ;  after  that, 
the  linseed  oil  rapidly  deteriorates,  while  lucol  retains  its  gloss  lor 
many  months. 

Lucol  paint  can  be  flatted  with  a  much  smaller  proportion  of  turpen- 
tine. 

The  boiled  lucol  dries  more  rapidly  than  the  raw  lucol,  just  as  with 
linseed  oil. 

Linseed  oil  mixes  perfectly  with  lucol  in  all  proportions.  As  a  mat- 
ter of  course  the  addition  of  linseed  oil  lessens  the  good  effects  of  the 
lucol,  and  such  adulteration  is  not  to  be  recommended. 

Lucol  has  outlasted  linseed  oil  in  all  varieties  of  climate, —  in  Alaska, 
in  the  Hawaiian  Islands,  in  Arizona,  in  California,  and  on  the  Atlan- 
tic seaboard,  —  the  longest  exposures  extending  over  a  period  of  seven 
years. 

Why  does  paint  made  with  lucol  wear  better  than  linseed-oil  paint? 

1.  The  main  reason  is  doubtless  that  it  retains  its  elasticity  so 
much  longer. 

2.  Lucol  gum  is  not  destroyed  by  alkalies,  such  as  ammonia  or  lye, 
and  is  much  less  affected  by  acid  fumes  or  gases. 

3.  As  the  first  coat  fills  the  pores  of  the  wood  or  brick  better,  there 
in  not  so  much  oil  absorbed  from  the  subsequent  coats,  thereby  dimin- 
ishing the  danger  that  the  paint  will  crumble. 

4.  In  painting  done  with  lucol,  there  is  more  oil  used,  and  oil  is 
the  life  of  paint. 

5.  White  lead,  if  pure,  consists  of  lead  carbonate  and  lead  hydrate 
in  varying  proportions  ;  the  best  is  said  to  contain  seventy- five  per  cent 
of  the  former  and  twenty-five  per  cent  of  the  latter.  No  less  an  au- 
thority on  painting  than  Charles  L.  Condit  writes  :  — 

"CarboDic  acid  lead  produces  some  change  in  linseed  oil:  it 
makes  it  into  a  sort  of  emulsion.  ...  It  may  be  that  carbonic  acid  of 
carbonic  acid  lead  unites  in  some  way  with  oil.    In  any  case  it  is  the 
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GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America ;  cold  test  10  to  15  degrees 
below  zero  ;  free  from  gum  ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Phoenix  Building,  FRANKLIN  PA. 

CINCINNATI  BRANCH  OFFICE,  Neave  Buiiding,  ' 

T5S  E.  S.  GREELEY &CO 

Railway  apd 
Electrical  ^uppWes, 

\  *  * 
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carbonic  acid  lead  which  makes  the  paint  white,  and  which  causes 
it  to  powder." 

A  further  reason  for  the  greater  durability  of  lucol  paint  lies 
doubtless  in  this  very  point,  namely,  that  the  lucol  is  not  affected  by 
the  carbonic  acid  of  the  lead. 

You  see  here  a  ball  of  lucol  gum.  It  is  the  gum  which  dries  out 
of  the  oil.    Note  how  elastic  it  is,  how  it  bounds. 

In  these  little  bottles  I  have,  respectively,  petroleum,  benzine,  ether, 
and  carbon  disulphide.  I  will  put  a  little  piece  of  lucol  gum  in  each ; 
you  will  perceive  that  it  is  not  dissolved  ;  it  is  practically  insoluble. 

These  bottles  contain  ammonia,  potash,  concentrated  sulphuric 
acid,  and  nitric  acid,  and  in  each  a  piece  of  lucol  gum.  The  lucol 
gum  is  not  destroyed,  showing  what  great  resistance  it  offers  to  de- 
structive agencies.  Linseed-oil  gum  quickly  goes  to  pieces  in  alkaline 
solutions.  Not  so  the  lucol  gum,  and  this  accounts  for  its  staying 
powers  on  the  seacoast,  where  the  paint  is  subjected  to  the  action  of 
damp  salt  air  and  fogs.  This  quality  also  makes  lucol  especially 
adapted  for  the  painting  of  boats. 

These  two  boards  have  been  painted,  one  with  lucol,  the  other 
with  linseed  oil.  each  two  coats,  using  white  lead  as  a  pigment.  I 
will  pour  some  strong  ammonia  on  each,  and  in  a  short  time  they  will 
be  passed  around.  You  will  see  that  the  ammonia  has  already  de- 
stroyed the  linseed-oil  paint,  while  the  lucol  paint  is  unaffected. 
These  two  pieces  of  sheet  iron  are  covered,  one  with  lucol  and  the 
other  with  linseed  oil  :  these  small  pieces  of  board,  with  lucol  paint 
and  linseed  paint.  We  will  suspend  them  in  this  glass  containing 
strong  ammonia.  In  from  rive  to  fifteen  minutes  the  linseed  oil  and 
linseed  paint  will  be  eaten  off.  The  lucol  oil  and  lucol  paint  will 
remain  unaffected.  This  feature  might  be  taken  advantage  of  by 
washing  boats,  cabooses,  etc.,  with  an  alkaline  soap  or  with  ammonia 
water,  thereby  removing  the  dirt,  and  perhaps  saving  a  coat  of  paint. 
A  weak  lye  might  be  used  for  this  purpose,  but  it  must  be  remembered 
that  a  strong  potash  solution  will  attack  white  lead. 

Here  is  an  excellent  illustration  showing  how  lucol  preserves  the 
original  tints.  This  board  was  painted  eleven  months  ago,  two  coats 
of  English  vermilion  and  lucol.  five  pounds  of  the  color  to  the  gallon. 
The  lower  half  of  the  board  was  covered  with  paper,  and  it  was  then 
hung  in  an  exposed  position  where  it  received  the  sunlight  for  perhaps 
four  hours  during  the  day.  You  will  note  that  the  tint  is  little 
affected,  taking  the  length  of  time  into  consideration.  Vermilion  and 
linseed  oil,  under  similar  circumstances,  will  turn  black  in  a  very  few 
months. 


9 

THE  NEW  ASHTON  MUFFLER 


With  Top  Outside  Pop  Regulation. 
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THE  ASHTON  VALVE  CO.,  -  BOSTON,  MASS. 

Boston  Lead  Manufacturing  Company, 

OFFICE, 

162  Congress,  and  180  &  182  Franklin  Sts.,  BOSTON,  MASS. 

MANUFACTURERS  OF 

WHITE  LEAD  J±'NI>  55 1  INTO, 

DRY   AND    GROUND    IN  OIL. 

Red  Lead  and  Litharge,  Lead  Pipe  and  Sheet  Lead,  Patent  Tin  Lined  Pipe. 

Pure  Block  Tin  Pipe,  Solder  Pumps,  Etc. 
PIG  LEAD.  PIG  TI5T. 

SAMUEL  LITTLE,  President.  WILLIAM  J.  BRIDE,  Treasurer. 


THE  IMPROVED  STANDARD  COUPLER. 

(MADE  IN  NEW  ENGLAND.) 
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Forged  Steel  Knuckle  and  Locking  Pin.  No  Pivot  Pin  to  Break  or  Bend. 

SIMPLEST,  STRONGEST,  AND  MOST  DURABLE. 

STANDARD  COUPLER  CO. 

WORKS  AT  OFFICE: 
Bridgeport,  Conn.  26  Cortlandt  Street,  New  York. 

THE  CHILTON  PAINTS 

Are  made  with  the  very  best  brands  of  Pure  Linseed 
Oil  and  a  Turpentine  drier. 

For  covering  properties  and  durability  they    excel  any 
Paints  ever  made  in  this  country. 

FOR  COLOR  CARDS  AND  PRICES  WRITE  TO 

CHILTON   MANUFACTURING  CO., 

147  Fulton  Street,  New  York. 
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As  an  illustration  of  the  spreading  and  covering  power  of  lucol,  I 
will  site  the  gable  end  of  the  Imperial  Hotel  in  New  York.  Fifty-five 
thousand  square  feet  of  surface  was  given  two  coats  of  lucol  paint  of 
old  ivory  tint.  One  thousand  six  hundred  and  ninety- two  pounds 
were  required,  that  is,  twenty- seven  one-hundredths  of  a  pound  to 
one  square  yard,  two  coats.  Master  painters  in  our  locality,  in 
estimating  such  work  on  a  linseed-oil  basis,  figure  on  one  half  pound 
of  paint  to  one  square  yard  of  surface,  two  coats,  which  is  a  saving 
of  forty-six  per  cent  in  favor  of  lucol. 

Here  is  a  small  piece  of  galvanized  iron  which  has  been  twice 
dipped  in  a  paint  of  lucol  and  white  lead.  This  other  piece  was 
twice  dipped  in  linseed  oil  and  white  lead  ;  there  is  practically  nothing 
on  the  latter,  the  paint  would  not  hold.  This  piece  was  painted  with 
linseed  oil  and  white  lead  while  lying  in  a  horizontal  position  ;  it  was 
then  placed  in  a  vertical  position ;  the  paint  has  run  badly. 

Lucol  paint  adheres  firmly  to  the  surface  on  which  it  is  put ;  and  for 
this  reason,  also  because  of  its  durability  and  elasticity,  it  is  especially 
adapted  for  painting  on  iron.  • 

Painters  dislike  to  paint  new  galvanized  iron,  because  the  paint  does 
not  adhere  well,  and  deteriorates  rapidly.  They  believe  that  the  acid 
in  which  the  iron  is  dipped  before  treatment  with  zinc  has  some  detri- 
mental action  on  linseed-oil  gum.  I  make  no  comment.  Lucol  is 
apparently  not  affected  in  this  way,  as  witness  the  Starin  shed  at  the 
foot  of  Cortlandt  Street,  New  York,  which  was  painted  two  coats  of 
lucol  paint  some  eight  months  ago.  The  structure  projects  out  some 
800  feet  into  the  Hudson  River.  It  was  new,  and  the  galvanized  iron 
fresh  and  bright.  An  area  of  171,000  square  feet  was  covered,  two 
coats,  by  6,047  pounds  of  lucol  paint,  composed  of  318  gallons  lucol, 
3,272  pounds  Atlantic  lead,  392  pounds  color. 

Regarding  this  pier,  Mr.  Arthur  S.  Barbier,  in  his  paper  on  "  Is 
there  a  Substitute  for  Linseed  Oil?  "  read  before  a  recent  meeting  of  the 
New  Jersey  State  Association  of  Master  Painters,  reports:  "The 
paint  was  in  an  elastic  condition,  and  looked  far  better  than  linseed-oil 
paint  would  have  done  under  the  circumstances.  The  situation  was 
trying." 

The  above  shed  was  painted  by  one  of  New  York's  oldest  and  most 
reliable  master  painters.  The  same  party  did  the  Lehigh  Valley  Railroad 
sheds  with  lucol  paint ;  and  in  reply  to  our  inquiry  regarding  the  work 
he  writes  under  cover  of  Feb.  7,  1895  :  "All  this  work  was  done  by 
us  during  the  hot  weather  of  the  summer  and  fall  of  last  year,  varying 
in  time  (of  exposure)  from  six  to  eight  months,  and  our  inspection  fails 
to  note  that  the  elements  have  affected  it  in  the  least. 
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"  It  is  difficult  to  estimate  accurately  the  saving  in  material,  particu- 
larly pigment,  on  either  of  the  jobs  done  by  us.  That  the  saving  was 
large  in  both  pigment  and  oil  we  must  admit  ;  but  after  an  experience  of 
forty  years  as  a  master  painter,  we  would  not  feel  safe  in  estimating  on 
any  of  these  several  jobs  on  a  linseed-oil  basis  for  anything  less  than 
twice  the  material  above  mentioned,  and  then  would  consider  it  close 
figuring." 

Now  I  have  quoted  what  has  been  written  about  the  condition  of  the 
above  work  for  three  reasons  :  — 

1.  Because  the  painting  was  done  on  bright  galvanized  iron. 

2.  Because  of  the  small  quantity  of  material  found  necessary. 

3.  Because  of  the  severity  of  exposure. 

The  practical  examples  here  given  have  been  selected  from  your  im- 
mediate vicinity,  to  show  the  characteristic  features  of  lucol. 

If  any  testimony  were  required  as  to  the  wear  of  lucol,  extending 
over  long  periods  and  under  trying  conditions,  abundance  could  be 
furnished  from  the  Pacific  Coast;  but  right  here  in  your  midst  is 
evidence  as  to  durability.  There  are  exposures  of  lucol  paint  of 
over  two  years  on  the  Brooklyn  Bridge,  on  the  property  of  the 
Staten  Island  Rapid  Transit  Company,  on  the  Boston  and  Albany,  the 
Boston  and  Maine,  the  Fitchburg  Railroad,  etc.  Through  the  kind- 
ness of  Mr.  I.  G.  Wheeler,  master  carpenter  of  the  Boston  and  Albany, 
I  am  able  to  show  you  these  two  boards,  which  were  painted  two 
years  ago  under  his  supervision,  the  one  with  linseed,  the  other  with 
lucol  paint.  Aside  from  the  loss  of  the  original  tint,  the  linseed  paint 
shows  decided  signs  of  wear,  which  is  not  the  case  with  the  lucol  paint, 
both  the  original  tint  and  the  gloss  being  well  preserved. 

Pigments  break-up  more  readily  in  lucol  than  in  linseed  oil,  and  % 
lucol  can  be  more  easily  and  rapidly  applied,  but  to  get  satisfactory 
results  two  things  must  be  remembered  :  — 

1.  More  oil  should  be  used  with  your  pigments  than  you  would 
use  of  linseed  oil. 

2.  Lucol  should  be  flowed  on  with  a  full  brush,  and  rubbed  out 

but  gently. 

These  directions  are  very  simple,  and  yet  this  little  difference  in 
manipulation  is  on  a  first  trial  sometimes  a  stumbling  block  to  a  cor- 
rect conclusion,  not  because  of  any  difficulty,  but  because  the  painter 
is  incredulous.  He  does  not  add  enough  oil  to  his  pigment ;  he  thinks 
it  "feels"  too  thin,  and  fears  it  will  run  on  him.  Then  when  he 
applies  it  he  fears  it  will  not  "hold  up,"  and  he  rubs  it  out  like  he 
would  his  linseed  oil,  which  is  too  much.  One  of  the  peculiarities  of 
lucol  is  that  it  is  not  nearly  so  liable  to  run  as  linseed  oil ;  it  holds  up 
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better  •  it  flows  well  together,  and  there  is  not  so  much  trouble  with 
brush  marks;  it  should  be  applied  more  like  a  varnish. 

When  we  say,  "flow  lucol  on,"  we  do  not  mean  that  there  never 
are  circumstances  where  it  should  be  rubbed  out.  For  instance,  if  it 
is  desired  to  produce  an  eggshell  gloss,  or  a  flat  surface,  with  the  use  of 
the  least  possible  amount  of  turpentine,  or  in  other  words,  retaining  a 
good  proportion  of  oil,  it  can  be  accomplished  by  using  a  little  more 
pigment  and  rubbing  out  the  paint.  Then  again,  it  is  hardly  necessary 
to  call  attention  to  the  great  desirability  of  thoroughly  rubbing  out  the 
first  coat,  or  rather,  tubbing  it  in,  where  iron  that  has  rusted  is  to  be 
painted ;  it  is  important  that  every  particle  of  rust  should  be  thor- 
oughly coated  with  oil.  In  any  case,  the  rust  should  first  be  removed 
as  far  as  practicable  by  scraping  or  brushing  with  wire  brushes. 

In  general,  two  gallons  more  of  lucol  should  be  used  to  one  hun- 
dred pounds  of  white  lead  than  is  customary  when  linseed  oil  is  the 
vehicle  ;  while  with  dry  pigments,  such  as  metallic,  use  nearly  twice  as 
much  lucol  as  you  would  linseed  oil. 

During  last  summer  several  hundred  brick  fronts  were  painted  in 
New  York  City  with  lucol.  On  our  recommendation,  the  paint  was 
mixed  five  pounds  of  Venetian  red  to  one  gallon  of  the  oil,  which  is 
equivalent  to  twenty  gallons  to  one  hundred  pounds.  In  most  cases 
one  coat  has  been  found  sufficient  to  fill  and  gloss,  while  in  but  iso- 
lated cases  were  more  than  two  coats  necessary  to  give  most  satisfac- 
tory results. 

In  house  painting  fourteen  pounds  of  white  lead  to  one  gallon  of 
lucol  is  the  correct  proportion  when  the  oil  is  properly  applied.  For 
the  first  coat  the  above  proportion  of  thinner  should  be  used,  only 
one  third  should  be  turpentine.  The  final  coat,  if  a  gloss  is  desired, 
should  contain  no  turpentine  and  a  minimum  amount  of  drier.  This 
proportion  of  oil  and  pigment  works  well  with  all  shades  of  paint,  but 
if  deemed  desirable  the  amount  of  pigment  may  be  decreased  as  the 
depth  of  color  increases.  Thus  greens,  reds,  browns,  yellows,  ver- 
milions, and  blacks  of  reputable  make  may  be  thinned  with  from 
fifteen  to  twenty  gallons  of  lucol  to  one  hundred  pounds  of  color. 
That  is  to  say,  where  the  painter  is  obliged  to  use  say  twelve  to  four- 
teen pounds  of  green  to  one  gallon  of  linseed  oil,  lucol  requires  at 
most  seven  pounds,  a  saying  of  at  least  five  pounds  to  the  gallon.  A 
good  green  costs  fourteen  cents  per  pound.    This  speaks  for  itself. 

On  wall  work,  ten  pounds  of  white  lead  to  one  gallon  of  lucol  is 
an  excellent  filler,  and  generally  stops  suction.  Second  and  third 
coats  should  be  mixed  fourteen  pounds  to  one  gallon,  using  part  or  all 
turpentine,  according  to  gloss  or  flat  desired. 
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It  is  apparent  from  the  foregoing  that  by  an  intelligent  use  of  lucol, 
fully  its  entire  first  cost  can  be  saved. 

1.  There  is  a  saving  of  at  least  one  third  of  your  bill  for  pigments. 

2.  By  reason  of  better  covering  and  filling  capacity  it  is  often 
possible  to  make  two  coats  answer  where  otherwise  three  would  be 
required,  saving  both  labor  and  material,  or  one  third  the  entire  cost 
of  the  job. 

3.  Because  of  its  superior  wear  you  will  not  have  to  repaint  so  often. 


The  following  letter  upon  the  subject  under  discussion  was  then 
read  by  the  Secretary  of  the  Club  :  — 

Boston,  Feb.  4,  1895. 
Mr.  John  T.  Chamberlain,  President  New  England  Railroad  Club. 

Dear  Sir,  —  Having  received  a  pamphlet  containing  the  proceed- 
ings of  the  last  meeting  of  your  Club,  I  was  very  glad  to  see  that  the 
subject  of  painting  is  being  looked  upon  as  a  matter  of  some  impor- 
tance, and  that  the  Club  deemed  it  beneficial  to  have  the  subject 
discussed.  I  also  noticed  that  it  is  to  be  continued  at  the  next 
meeting.  I  would  like  to  be  permitted  to  suggest  a  few  points  for 
your  consideration,  in  relation  to  locomotive  painting  (which  I  believe 
was  not  mentioned  at  the  last  meeting),  which,  I  think,  are  quite 
important,  and  which  would  bear  investigation. 

The  idea  has  always  been  prevalent  among  the  generality  of  the 
human  race  outside  of  the  mechanical  trade  that  any  one  could  paint, 
and  as  for  the  paint,  why,  that  could  be  purchased  most  anywhere, 
even  at  groceries,  "all  mixed  and  ready  for  use."  Quality  was  not 
considered,  if  it  would  only  "  dry  quick"  ;  that  seemed  to  be  the  only 
important  requisite.  Now,  in  regard  to  the  first  part  of  this  idea  that 
"any  one  can  paint,"  he  may  think  he  can;  but  if  he  can,  why  is  it 
that  we  give  three  or  four  years  of  time  and  labor  to  learn  a  trade 
which  any  one  can  practise  ? 

I  have  found  in  my  experience  that  one  great  drawback  to  our 
painting  department  is  the  almost  entire  absence  of  skilled  labor ;  for 
example,  I  know  of  one  shop  where  ten  to  twelve  men  are  employed, 
and  only  one  beside  the  foreman  was  a  skilled  workman,  the  others 
were  men  and  boys  first  hired  as  cleaners.  Work  increases,  and  in 
the  rush  these  men  and  boys,  who  nine  times  out  of  ten  never  had  a 
paint  brush  in  their  hands  before  entering  the  shop,  are  set  at  work  to 
do  what  should  be  done  by  skilled  labor.  In  regard  to  the  last  part 
of  this  idea,  I  will  merely  say  that  the  very  best  article  manufactured, 
be  it  paint,  varnish,  or  anything  else  purchasable,  is,  to  my  mind,  the 
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cheapest  in  the  end ;  and  there  are  so  many  reliable  firms  of  manu- 
facturers of  colors  and  varnishes  that  it  is  hardly  possible  to  buy  wrong. 

•Win.  not  enough  importance  is  attached  to  the  necessary  time  to 
be  oiven  for  paints  and  varnishes  to  dry  thoroughly  between  coats.  I 
have  <een  a  job  of  locomotive  painting,  where  the  very  best  of  stock 
was  used,  and  applied  by  a  first-class  workman  in  even-  respect, 
absolutely  spoiled  by  the  hurrying  of  one  coat  upon  another,  because 
orders  came  'that  "  they  must  have  that  engine  ;  can't  get  along  with- 
out her,  just  such  a  day/'    What  was  the  result?  why,  in  a  weeks 
time  the  steam-dome,  chests,  and  cylinders  looked  as  though  they 
were  one  grand  "  holidays  and  were  ready  for  a  coat  of  varnish.  All 
such  places  are  very  liable  to  leak  when  first  brought  out  of  repair 
shop,  and  whenever  they  do,  and  the  paint  and  varnish  are  not  thor- 
oughly dry,  if  it  does  not  roll  off  bodily,  it  will  form  a  senes  of  waves 
which  remind  us  of  pictures  in  the  geography  illustrating  the  different 
mountains  and  their  heights.    The  tender  and  cab  present  a  sorry 
appearance,  full  of  sand,  cinders,  and  everything  in  shape  of  flying 
dust  and  finally  waste,  which  the  fireman  has  used,  and  in  his  frantic 
endeavors  to  rub  off  some  of  the  dirt  and  grease  which  has  clung  to 
the  varnish  has  rubbed  it  in,  waste  and  all.    Such  is  the  picture,  which 
could  all  be  avoided  by  perhaps  twelve  hours  more  time  to  dry.  Then 
as  the  undercoats  begin  finally  to  dry,  they  naturally  in  the  process 
draw  upon  the  outer  coats  like  a  porous  plaster;  they  m  turn,  not 
bein-  used  to  such  pulling  and  hauling,  finally  give  up  to  the  under 
one  until  at  last  we  have  a  tank  and  cab  whose  covering  resembles  the 
hide  of  an  alligator,  and  every  crack  and  open  avenue  for  the  elements 
to  play  havoc  upon,  not  only  the  undercoats,  but  the  iron  itself. 

Another  item  I  deem  a  very  important  one,  and  that  is  the  prevail- 
ing custom  on  some  roads,  among  engineers  and  firemen  who  have  the 
care  of  cleaning  their  cabs  and  tenders,  to  do  this  "cleaning"  with 
soap  and' water  and  black  oil.  I  have  never  had  it  explained  to  my 
satisfaction  that  black  oil  is  any  advantage.  I  question  if  any  person, 
having  a  carriage  just  out  of  the  paint  shop  highly  polished  with  var- 
nish, should  step  into  his  stable,  and  seeing  his  man  washing  that  car- 
riage with  soap  and  water,  and  then  smearing  it  with  black  oil, 
whether  it  would  be  a  matter  of  any  great  length  of  time  before  he 
would  send  him  out  of  his  employ.  I  have  known  of  tenders  being 
cleaned  with  kerosene  oil  and  tripoli,  and  then  some  one  wanted  to 
know,  "what  was  the  matter  with  the  varnish,"  or  "  thought  it  must 
be  very  poor  varnish  the  company  was  using,"  etc. 

I  venture  to  say  that  if  at  the  end  of  each  day's  run  good  clean 
water  and  plenty  of  it  were  used,  with  perhaps  the  least  bit  of  soap 
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applied  with  a  good  soft  sheep's- wool  sponge,  then  the  work  thoroughly 
rinsed  with  water  from  a  hose  or  sprinkler  and  wiped  thoroughly  dry 
with  chamois-skin,  we  should  have  better  looking  tanks,  and  they  would 
be  in  condition  at  the  end  of  two  or  three  years'  service  to  rub,  re- 
touch, and  varnish,  and  we  should  avoid  the  expense  of  commencing 
anew  every  time  an  engine  is  brougat  in  for  general  repairs. 

One  more  detriment  to  paint  on  tenders  I  will  mention  which  should 
be  avoided,  and  that  is  the  -  sweating"  process,  causing  rust,  and  the 
final  result  of  peeling  of  paint.  I  have  extended  these  items  further 
than  I  intended  when  I  commenced,  and  will  say  in  conclusion  that  I 
wish  to  show  by  these  few  remarks  and  suggestions,  and  to  impress 
upon  the  minds  of  the  manufacturers,  the  fact  that  it  is  not  always  the 
fault  of  the  painter,  and  upon  the  railway  companies  that  it  is  not 
always  the  fault  of  the  stock,  that  results  are  not  always  what  we 
would  like  or  what  they  should  be. 

Very  respectfully, 

Albert  P.  Dane, 
Master  Locomotive  Painter,  B.  &  M.R.  R- 

The  Secretary  stated  that  he  had  received  a  paper  from  Mr.  G.  W 
Lord,  master  painter  of  the  Fitchburg  Railroad,  who  was  sick  and 
unable  to  be  present,  and  in  his  absence  he  would  read  the  paper  for 
him. 

PAINTING,  PAINTS,  AND  VARNISHES  AS  APPLIED  JO 
RAILROAD  EQUIPMENT. 

By  G.  W.  Lord. 
Mr.  President  and  Members  of  the  New  England  Railroad  Club. 

Gentlemen,  —  The  subject  you  have  before  you  this  evening  for  dis- 
cussion, continued  from  your  last  meeting,  of  Painting,  Paints,  and  Var- 
nishes as  applied  to  Railway  Equipment,  is  a  very  brW  and  important 
one  For  twenty-seven  years  and  upwards  my  clothes  have  been  sat- 
urated with  the  fumes  of  paint  and  varnish:  I  do  not  mean  the  same 
clothes  Still  I  feel  hardly  able  to  come  before  this  intelligent  body  of 
men  to  discuss  or  throw  any  new  light  upon  the  subject.  After  hearing 
the  remarks  of  those  able  men  at  your  last  meeting,  men  who  have  had  ex- 
perience in  talking  and  writing  up  these  subjects,  it  makes  me  feel  some- 
what out  of  place.  Not  being  blessed  with  that  beautiful  gift  of  speech 
that  some  are,  and  being  of  a  bashful  disposition,  you  can  aU  imagine 
my  situation.    I  must  say  this  society,  composed  of  railroad  officials, 
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CHADWICK  LEAD  WORKS, 

176-184  High  Street,  Boston,  Mass. 
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OUR  "FOREST"  RIVER  WHITE  LEAD  IS  WARRANTED  STRICTLY 
PURE  AND  UN  EXCELLED  FOR  FINENESS  AND  BODY. 

We  grind  no  pulp  lead,  all  our  lead  being  thoroughly  dried  before  grind- 
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CROSBY 


POP  SAFETY  VALVES, 

(Plain  and  Muffled,) 


IMPROVED  STEAM  PRESSURE  GAGES, 

ORIGINAL  SINGLE  BELL  CHIME  "WHISTLES, 
and  JOHNSTONE  BLOAV-OFF  VALVES. 
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are  taking  the  right  course  in  informing  themselves  of  some  of  the  ins 
and  outs  that  their  foreman  painters  have  to  contend  with,  in  order  to 
make  a  shop  most  profitable.    It  must  be  run  with  system  ;  you  must 
have  one  part  ready  for  the  other,  or  a  clash  will  result,  which  means 
time  lost  and  extra  cost.  There  was  a  time  when  the  word  "  standard" 
was  quite  common,  but  to-day  that  sounds  to  me  hardly  up  to  the  times, 
and  it  looks  not  far  distant  when  all  of  the  different  patterns,  etc.,  con- 
nected with  the  railroad  shops  will  be  marked,  in  place  of"  standard/' 
"changed."    It  is  not  only  so  with  the  many  different  parts,  but  it 
is  so  with  the  paints  and  varnishes  we  are  using.    There  is  something 
new  put  upon  the  market  about  every  day.    It  will  not  do  to  keep  in 
the  old  ruts,  as  this  is  an  age  of  progression,  and  as  the  crowd  passes  by 
we  do  not  calculate  to  be  left ;  so  we  just  jump  on  and  get  as  near  the 
band  wagon  as  possible.    There  is  no  department  where  even  small 
changes  are  felt  as  they  are  in  the  paint  department.    We  will  have  one 
firm's  color  to-day,  to-morrow  another.    We  feel  the  change.  Why? 
Because  the  men  have  become  acquainted  with  the  old  color,  and  now 
they  must  test  the  new  for  drying,  matching  shade,  etc.     By  practical 
experience  men  become  acquainted  with  varnish,  so  that  they  will  know 
just  how  to  handle  it  to  get  the  best  results.    When  varnish  has  been 
changed,  the  same  men  will  often  make  a  bad  job  that  requires  washing 
off.  Changing  of  help  is  another  step  backward  which  cannot  be  avoided 
oftentimes,  and  is  liable  to  occur  at  any  time. 

It  is  a  great  hindrance  to  the  master  painter,  as  he  must  take  time  to 
become  acquainted  with  the  new  men  and  their  ways  of  doing  their 
work.  No  doubt  there  are  mistakes  made  by  not  letting  the  master 
painter  have  more  voice  at  times  ;  at  the  same  time,  I  personally  have 
no  complaint  to  offer,  as  I  hold  the  highest  regard  and  respect  for 
my  superior  officers. 

While  I  do  not  claim  that  changing  of  stock  causes  all  the  trouble,  I 
do  think  sudden  changes  in  the  atmosphere  play  an  active  part  in  de- 
stroying the  beauty  and  gloss  on  a  passenger  coach.  At  one  time  I  had 
six  panels  snap  like  a  pistol  shot;  they  cracked  from  the  bottom  to 
the  top,  opened  one  sixteenth  of  an  inch,  a  clean,  new  crack,  all 
inside  of  five  minutes  from  the  time  the  coach  went  out  of  the  shop. 
I  took  a  ride  over  our  road  one  hot  day  in  the  summer,  when  the  glass 
stood  at  one  hundred  degrees  and  upwards  in  the  sun,  and  the  coaches 
were  so  hot  you  could  hardly  hold  your  hand  on  them,  and  all  at  once 
they  made  a  dive  into  the  great  Hoosac  Tunnel  for  an  eight  to  a 
twelve  minutes'  freeze;  and  when  they  came  out  at  the  other  end  of 
the  tunnel  they  were  all  wet,  covered  with  smoke  and  soot,  cold  as  ice ; 
then,  vice  versa,  they  continued  on  in  the  hot  sun.    I  would  like  to 


Wakefield  Rattan  Co. 

NEW  YORK.        BOSTON.  CHICAGO. 


Manufacturers  of 

Gar  Scats  and  Chairs. 

CATALOGUES    AND    ESTIMATES  FURNISHED 
ON  APPLICATION. 


VALENTINE  &  COMPANY, 


Manufacturers  of  HIGH-GRADE 


Railway  Varnisties  ana  Colors, 


164  Purchase  Street, 


BOSTON. 


24 


ask  any  man  if  he  knows  of  a  paint  or  varnish  that  will  stand  these 
sudden  changes  for  any  length  of  time,  without  showing  some  signs  of 
coming  to  pieces.  The  heat  in  the  paint  and  varnish  room  should  be 
distributed  as  near  the  floor  as  possible.  By  the  opening  of  the  doors 
into  the  varnish  room  to  change  cars.,  which  must  be  done  on  one  of 
the  cold  days,  your  heat  is  all  "  gone  where  the  woodbine  twineth." 
up  aloft,  where  we  have  no  use  for  it :  and  what  cold  comes  in  in  the 
few  minutes  the  doors  are  open  requires  half  as  many  hours  to  drive, 
down  again  where  it  is  needed,  showing  that  it  is  very  important  to 
have  two  smaller  rooms  for  varnishing  instead  of  one  large  room,  as 
many  a  good  job  of  varnishing  has  been  spoiled  by  opening  the  doors 
to  make  a  change,  thereby  letting  the  wind  blow  m.  setting  the  dust 
flying  all  over  the  shop,  many  times  causing  the  varnish  to  pit.  etc. ; 
all  of  which  could  be  avoided  by  having  two  rooms  suitable  for  varnish- 
ing. There  should  also  be  a  suitable  place  for  washing  the  bodies  of 
passenger  coaches  where  the  water  can  pass  off  and  not  remain  stagnant 
and  wet  under  the  rloor  all  of  the  time,  as  dampness  is  one  of  the 
worst  things  we  have  to  contend  with. 

There  was  a  time  when  about  every  color  in  the  catalogue  was 
required  to  do  a  first- class  job  in  a  railroad  paint  shop  :.  to-day  it 
requires  but  a  few  in  most  cases,  and  it  does  seem  as  if  these  could 
be  made  of  good  quality.    I  have  always  noticed  in  the  construction 
of  new  coaches  the  best  of  material  is  invariably  furnished,  never 
allowing  an  imperfect  piece  to  be  used,  either  in  lumber,  bolts,  rods, 
or  castings  of  any  kind.    If  this  is  carried  out  m  the  use  of  oil',  leads, 
turpentines,  japans,  colors,  and  varnishes,  there  is  no  reason  why  our 
work  should  not  stand  its  fall  amount  of  wear  and  tear.    For  coaches 
that  have  seen  ten  to  fifteen  and  upwards  years'  wear,  and  have  be- 
come badly  cracked,  the  only  known  remedy  is  to  burn  off  or  other- 
wise remove  the  old  paint  before  painting.    They  can  be  painted  over 
old  paint  and  look  passable  for  a  short  time,  but  I  believe  the  painter 
does  not  exist  who  can  hide  the  cracks  so  but  what  they  will  come  to 
the  surface  in  a  short  time.    I  have  failed  to  find  one.    During  my 
twenty-seven  years'  experience  m  painting,  puttying,  and  plastering  up 
cracks,  I  never  have  succeeded  in  stopping  one  yet  so  but  what  it 
would  open  up  and  come  to  the  surface  again.    There  is  a  great 
amount  of  time  and  stock  used  on  the  inside  of  passenger  coaches  that 
have  from  years  of  wear  -become  badly  cracked,  that  is  no  credit  to 
the  painter' or  the  stock  used.    Such  cars  should  be  scraped  and  re- 
finished.    More  care  should  be  used  in  looking  after  coaches  after 
thev  have  left  the  paint  shop,  such  as  not  washing  the  bodies  in  hot 
water  as  I  have  seen  done  many  times,  water  so  hot  you  could  scarcely 


25 

CHARLES  H   ZEHNDER,  President.  FRED'K  H.  EATON,  Vxee-President. 

W  P  LOWEY,  See.  *  Treas.  H.  F.  GLENN,  General  Manager. 

THE  JACKSON  &  WOODIN  MFG.  CO. 

MANUFACTURERS  OF 

CARS, 

CAST4RON  OAS  and  WATER  PIPES, 

CAR  WHEELS,  GRAY  IRON  CASTINGS,  FORCINGS, 
MERCHANT  IRON,  STEEL  MINE  AXLES, 

BERWICK,  COLUMBIA  COUNTY,  PA. 

Barnum  Richardson  Co., 

I^IIVXIS    KOCK,  COXX. 

Manufacturers  of 

Salislw  Charcoal  m  M,  k  MM  Car  Wtols. 

ALL  WHEELS  MADE  FROM  SALISBURY    IRON  IN 
BARR   CONTRACTING  CHILL  WITH 
GROUND  TREADS. 

WHEELS  FURNISHED  IN  THE  ROUGH,  BORED,  OR  FITTED  TO  AXLES. 
GRAY  IRON  CASTINGS. 

THE  /UdX  HETdL  COHF/INT. 

our  specialties: 
Engine,  Car  and  Machinery  Bearings, 

°  GUARANTEED   TO   RUN  COOL. 

Phosphor  Bronze  Ingots  and  Castings, 
SUPERIOR  GRADES   OF   BABBITT   METALS    AND  SOLDERS. 

We  Invite  Special  Attention  to  Our 

THE  AJAX  METAL  CO.,  46,  48,  50  &  52  Richmond  Street,  PHILADELPHIA,  PA. 

New  England  Agents,  c.      .  „nfiTnv 

THE  CONSOLIDATED  RAILWAY  SUPPL1  CO.,      -      258  Waslnngtoa  Street,  BOSTON 


THE  ACME  MACHINERY  CO., 

MANUFACTURERS  OF 

Acme  Bolt  and 
Rivet  Headers, 


CLEVELAND, 
OHIO. 


Acme  Single  and 
Double  Automatic 

BOLT  CUTTERS.  gj 
Cutting  from  H  in.  to  6  in.  diameter.     Pat  Au8. 
Also  SEPARATE  HEADS  and  DIES. 


5,  1882. 
4,1883. 
25,1885. 


Represented  by  A.  W.  HANDY,  Boston,  Mass 

P.  O.  Box  1??©. 


26 


hold  your  hand  in  it.  Consequently  the  lustre  is  spoiled,  and  then  the 
beauty  is  gone.  Oftentimes  lamps  turned  up  too  high  cause  a  smoke 
or  soot  to  form  on  the  lining,  which  is  very  hard  to  remove  and  not 
destroy  the  beauty  of  the  finish,  while  it  is  often  done  by  inexperienced 
help,  leaving  the  car  looking  worse  than  before  it  was  touched.  All 
of  this  work  should  be  done  by  a  competent  person,  one  who  not  only 
knows  what  to  do,  but  how  to  do  it.  There  should  be  no  running  of 
loaded  baggage  trucks  into  the  sides  and  gouging  out  large  chunks, 
then  rubbing  on  of  a  lot  of  wheel  grease  to  make  it  look  like  an  old 
scratch,  thereby  save  a  setting  up  by  the  conductor  or  other  official 
who  might  discover  it,  if  left  as  it  was,  etc. 

When  one  of  these  coaches  comes  to  the  paint  shop,  and  is  cleaned 
ready  for  touching  up,  after  looking  it  over  and  seeing  the  gouges, 
knocks,  bruises,  scratches,  etc.,  most  of  them  done  by  carelessness,  it 
is  enough  to  -make  an  old  timer  turn  over  in  his  grave.  Once  more 
let  me  say,  it  is  very  important  that  the  stock  should  all  be  good,  as 
one  poor  article  mixed  with  others  spoils  the  whole.  Taking  into 
consideration  the  cost-  and  time  saved,  the  results  of  wear  and 
tear,  rough  usages  in  and  about  yards  and  depots,  the  constant  ex- 
posure to  either  the  hot  rays  of  the  sun  or  cold  blasts  of  winter  storms, 
without  any  shelter  whatever,  compare  this  condition  with  the 
former  one  when  roads  were  small,  with  but  few  coaches  and  most  of 
those  housed,  and  I  believe  the  painting  department  of  to-day  stands 
on  a  level  with  the  great  army  of  progression. 

President  J.  T.  Chamberlain  now  appeared  and  took  the  chair,  and 
explained  his  tardiness  by  saying  that  he  had  been  in  conference  with 
the  Arbitration  Committee  of  the  Master  Car  Builders'  Association 
during  the  day  and  up  to  that  time.  He  then  introduced  Mr.  Phillips^ 
manager  for  L.  J.  McCloskey  &  Co.,  of  Boston,  who  presented  the 
following  paper  :  — 

VARNISHES    AND    THEIR    ADAPTATION     TO  SPECIFIC 

PURPOSES. 

By  Alvix  Phillips. 

Mr.  President  and  Genttemen,  —  I  assure  you  that  I  appreciate  the 
honor  and  the  privilege  of  addressing  this  large  body  of  intelligent,  ac- 
complished railroad  men  and  mechanics, — masters  of  the  several 
departments  of  the  business. 

I  am  moved  to  confess  that  I  feel  a  little  timid  about  attempting  to 
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take  part  in  your  deliberations  to-night.  It  requires  courage  to  face 
in  this  way  gentlemen  who  can  instruct  me  upon  a  great  many  points 
relating  to  the  subject  under  consideration.  Many  of  you,  I  am  sure, 
know  a  great  deal  more  about  it  than  I  do ;  but,  if  it  be  true,  as  is 
often  said,  that  wisdom  sometimes  lingers  on  the  lips  of  fools,  I  can  but 
hope  that  this  hour  may  be  the  sometime,  and  I  the  fool  of  the  occasion. 

The  practice  of  this  Club  in  admitting  to  membership  manufacturers 
and  dealers  is  certainly  an  innovation ;  whether  "  more  profitable  in 
the  breach  than  in  the  observance,"  I,  as  a  newly  entered  apprentice 
in  this  Club,  am  unable  to  say.  It  certainly  seems  that  our  interests,  if 
not  mutual,  are  relative,  interlocking,  and  interdependent. 

Railway  men  require  the  best  product  of  the  factory  and  of  the  shop  ; 
manufacturers  and  dealers,  individually  and  collectively,  would  have 
you  know  that  theirs  is  the  best.  That's  what  they  always  tell  you, 
isn't  it?  Of  course  you,  in  the  great  goodness  of  your  hearts,  believe 
this.  If  only  one  or  two  advanced  such  a  claim,  you  might  reason- 
ably think  it  was  a  mistake,  but  what  everybody  says  must  be  true. 

Seriously,  what  we  all  want  is  honesty,  —  honest  product  of  the 
factory,  honest  workmanship  in  the  shop.  Speaking  from  the  manu- 
facturers' side,  let  me  tell  you  that  competition,  keen  as  a  Damascus 
blade,  keen  and  watchful  as  a  lioness  with  her  whelps,  is  driving  the 
manufacturer  to  be  honest,  whether  inherently  so  or  not.  It  is  his 
only  means  of  self-preservation.  Now,  what  is  the  result?  Why,  gen- 
tlemen, you  are  getting  better  varnish  to-day  than  ever  before  in  the 
history  of  the  trade.  We  hear  people  prate  about  the  good  old  times, 
old-fashioned  methods  and  material  way  back  in  our  grandfathers'  day. 
Out  with  all  of  this  rubbish  !  I  affirm,  without  fear  of  successful  con- 
tradiction,* that  this  day  is  the  best  and  the  richest  in  achievement, 
and  the  present  time  the  acme  of  all  time.  We,  the  people  of  to-day, 
are  the  inheritors,  the  residuary  legatees,  so  to  speak,  of  all  of  the 
achievements  of  all  of  the  past.  Whether  we  recognize  it  or  not,  this 
is  an  age  of  wonderful  progress  along  all  lines  of  human  effort,  —  pro- 
gress in  science,  in  art,  in  architecture,  in  invention,  in  commerce,  in 
good  fellowship,  in  mutual  trust  between  man  and  man. 

The  great  law  of  evolution  permeates  all  trades  and  every  profession, 
and  so  the  varnish  maker  must  tax  his  ingenuity  to  the  utmost  to  keep 
pace  with  the  ever-broadening  demand  for  improved  products.  He 
must  do  this  or  his  business  will  perish  of  its  own  inertia. 

I  would  not  ignore  the  experience  of  the  past.  On  the  contrary,  I 
would  make  that  the  foundation  upon  which  to  build  better  and  climb 
higher.  Out  of  the  dead  past  comes  the  living  present,  with  its  glorious 
record  of  human  growth.    One  common  aspiration  stirs  the  soul  of 
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every  man  who  has  not  lapsed  into  senility,  and  that  is  the  desire  to 
win  success  in  his  undertakings  and  climb  to  the  highest.  This,  in 
varnish  making,  means  a  perfect  product,  adapted  to  all  of  the  varied 
needs  and  demands  of  the  consumer.  We  may  well  doubt  if  this  has 
ever  been  accomplished.  Think  for  a  moment  of  the  requirements  of 
to-day  as  compared  to  those  of  fifty  or  one  hundred  years  ago  !  Of 
course  I  do  not  speak  on  this  point  entirely  from  experience,  being 
something  under  one  hundred  years  old,  if  I  do  look  it. 

Time  was  when  any  good  varnish  was  made  to  serve  a  great  variety 
of  purposes ;  much  was  left  to  the  manipulation  of  the  varnisher. 
With  the  broadening  of  the  field,  increase  of  demand  and  diversity  of 
requirement,  the  tendency  is  more  and  more  to  specialization.  The 
work  of  more  complete  adaptation  to  specific  requirements  now  falls 
upon  the  maker  to  a  much  greater  extent  than  in  the  past. 

There  is,  also,  an  increase  of  demand  upon  the  ingenuity  of  the 
painter  and  varnisher ;  this  demand  comes  in  the  line  of  better,  more 
elaborate,  more  artistic  decoration.  Hence  he  has  little  time  and 
less  patience  to  devote  to  experimental  work  with  material ;  that  must 
be  adapted  by  the  manufacturer  to  the  required  purpose.  Right  here 
I  might  say  that  there  are  general  principles  which  must  be  observed 
in  varnish  making,  certain  well-known  materials  which  must  be  in- 
corporated into  the  varnish ;  but  there  are  no  hard  and  fast  lines  of 
procedure,  or  exact  rules  that  must  be  followed  with  geometrical 
precision.  Very  much  depends  upon  the  skill  of  the  maker.  As  an 
illustration,  you  gentlemen  know  that  a  body  finishing  varnish  on 
railway  coaches  is  subjected  to  disintegrating  forces  of  extreme  severity 
and  of  diverse  character.  It  does  not  at  all  follow  that  a  varnish  that 
will  stand  the  most  severe  test  of  exposure  to  the  elements,  such  as 
extremes  of  heat,  cold,  frost,  and  ice,  is  invariably  the  best  for  exterior 
car  finishing.  Not  at  all.  There  are  other  destroying  forces  far 
more  severe.  I  allude,  of  course,  to  the  gases  and  vapors  generated 
by  the  combustion  of  coal  which  feeds  the  fires  of  the  locomotive. 
These  are  the  mailed  giants  that  we  must  fight ;  these  are  the  great 
dertroyers  of  the  product  of  the  varnish  makers'  skill  and  of  the 
painters'  art.  It  may  be  interesting  to  trace,  briefly,  the  origin  and 
nature  of  these  gases.  That  black  smoke,  rolling  in  murky  clouds 
from  the  stack  of  the  locomotive,  frequently  enveloping  the  swiftly  flying 
train,  is  largely  composed"  of  vapor  charged  with  the  most  powerful 
dissolving  and  corroding  gases  that  exist  in  nature,  gases  that,  long 
years  ago,  in  the  carboniferous  age,  thousands,  yes,  millions  of  years 
before  there  was  a  man,  much  less  a  railway  coach,  upon  the  face  of 
the  whole  earth,  were  rampant  everywhere. 
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These  gases  were  collected  in  that  far-away  period,  and  packed 
away  in  the   coal  beds  for  the  use  of  man.     Frond,  stern,  and 
leaf  of  the  rank  vegetable  growth  of  the  carboniferous  epoch  ab- 
sorbed these  rank  poisons  out  of  the  primeval  air,  and  the  ancient 
sunlight  contributed  its  impelling  force  to  aid  the  growth  and  fix 
the  gases  in  the  tissue  of  the  plant.    Every  pound  of  coal-making, 
carbon-absorbing    vegetable    fibre  answers    to  a  given  amount  of 
solar  heat.    The  ancient  ocean,  too,  lends  a  hand  m  the  process, 
and  along  with  the  sinking  of  continental  areas,  rolls  in  over  the 
marshes,  burying  the  luxuriant  growth  of  vegetation  under  millions  of 
tons  of  slime  and  ooze.    This  buried  vegetable  growth  is  solidified 
and  becomes,  in  the  progress  of  ages,  the  coal  of  commerce  m  general 
use  to-day.    The  heat  which  makes  the  steam  to  drive  the  locomotive 
is  yielded  by  the  combustion  of  coal,  which  is  simply  a  mass  of  carbon 
saturated  with  some  liquid  or  gaseous  or  perhaps  bituminous  hydro- 

carbon.  , 

There  can  be  no  doubt  that  it  was  once  in  the  condition  of  a 
flowerless  tree,  rooted,  as  the  late  Prof.  WincheU  well  says,  in  an  ancient 
soil,  spreading  its  green  fronds  to  the  old  sunlight,  absorbing  the  car- 
bonic acid  of  the  atmosphere  and  setting  oxygen  free.  I  trust  1  may 
be  pardoned  for  a  seeming  digression. 

The  method  of  formation  of  coal  is,  strictly  speaking,  a  geological 
science  but  it  is  nevertheless  exceedingly  interesting  and,  furthermore, 
it  has  a  bearing  upon  the  subject  in  hand,  as  I  will  try  to  show. 

When  we  look  at  the  flame  resulting  from  the  combustion  of  coal,  we 
are  apt  to  think  that  the  material  which  feeds  the  flame  is  destroyed, 
burned  up.    Nothing  of  the  sort  occurs.    Not  a  particle  of  it  is  de- 
stroyed ;  the  vegetable  tissue  simply  goes  back  to  its  primeval  condi- 
tion;  it  becomes  again  carbonic-acid  gas,  carburetted  hydrogen,  and 
the  like.    These  gases,  again  released,  are  free  to  wander  about  the 
world,  attacking  whatever  appears,  and  combining  with  that  which 
they  have  an  affinity  for.    The  varnish  on  railway  coaches,  when  in 
service,  is  a  ready  subject  of  attack  by  these  rampant,  deadly,  dissolv- 
ing gases.    They  deoxidize,  soften,  and  decompose  the  oil  of  the 
varnish,  as  commonly  incorporated,  particularly  when  excessive  quan- 
tities of  oil  are  used,  while  the  vapors,  steam,  soot,  and  cinders  com- 
plete the  work  of  destruction.    It  is  all  important,  then,  that  the 
varnish  maker  should  understand  the  nature  of  these  ancient  gases, 
newly  released,  and  their  action  on  his  product  when  under  exposure. 
It  is  still  more  important  for  him  to  know  how  to  adapt  his  product  to 
the  enormously  destructive  elements  with  which  it  must  contend. 
The  old  idea  was  to  incorporate  in  a  varnish  as  much  oil  as  possible. 
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I  believe  that  is  our  English  cousins'  plan  and  practice  to-day.  That 
is  all  right,  so  far  as  weather  resistance  is  concerned,  but  it  woefully 
fails  on  the  other  horn  of  the  dilemma.  Weather  resistance  is  one  thing ; 
resistance  to  gases,  soot,  and  cinders  quite  another  and  different 
thing ;  resistance  to  the  combined  destructive  force  of  all,  still  another 
and  by  far  the  most  difficult  of  accomplishment.  These  destructive 
forces  are  so  varied  and  antagonistic  that  the  varnish  maker  must  enter 
into  all  of  the  details,  study  the  law  of  cause  and  effect,  and  arrange  a 
sort  of  arbitration,  or  compromise  with  the  elements,  and  bend  them 
to  his  will  and  genius. 

I  have  spoken  of  the  old  idea.    The  new  method,  as  I  understand 
it,  is  to  incorporate  in  the  varnish  a  little  less  oil,  perhaps,  but  have 
that  so  rectified  by  treatment  on  driers  and  in  other  ways  as  to  render 
deoxidation  wellnigh  impossible.    About  eighty  per  cent  of  linseed 
oil  is  drying  oil,  that  is,  dries  naturally  by  the  absorption  of  oxygen 
when  exposed  to  air,  producing  a  hard,  tough,  elastic,  leathery  film, 
practically  waterproof,  but  not  essentially  impervious  to  acids  and 
gases.    The  balance,  or  twenty  per  cent,  of  linseed  oil  is  non-drying ; 
this,  also,  takes  up  oxygen  on  exposure,  but  instead  of  drying,  it 
changes  to  a  lighter  or  more  volatile  substance,  which  is  easily  decom- 
posed.   Now,  a  varnish  under  exposure,  instead  of  retaining  this  non- 
drying  oil,  loses  it  when  subjected  to  heat,  either  solar  or  artificial;  it 
is  driven  into  the  wood,  and,  by  the  action  of  light  and  oxygen,  is 
evaporated  from  the  surface.    It  is  the  loss  of  these  little  particles 
of  non-drying  matter  that  causes,  primarily,  the  destruction  of  the 
varnish  film,  by  imparting  to  it  a  certain  degree  of  porosity.  Through 
the  little  pores,  thus  formed,  the  noxious  gases,  moisture,  etc.,  find 
ready  avenues  of  ingress  and  complete  the  work  of  decay.  Careful 
microscopic  examination  of  a  varnished  surface  in  the  early  stages  of 
decomposition  will  confirm  this  opinion.    Nor  is  this  all.    The  in- 
corporation of  excessive  quantities  of  linseed  oil  into  a  varnish  not 
only  makes  it  very  slow  drying,  but  when  apparently  dry  on  the  sur- 
face it  does  not  dry  hard  underneath  ;  a  good  railway  varnish  should 
dry  hard  through  and  through  and  remain  so. 

Now,  the  contrast  between  weather  exposure  of  railway  varnish  and 
exposure  by  contact  with  acid-laden  smoke,  gas,  steam,  and  soot  is  so 
marked  that  the  subject.of  how  to  overcome  the  baneful  effect  of  all 
is  well  worthy  of  careful  study  and  painstaking  experiment.  It  is 
comparatively  easy  to  point  out  a  defect;  to  discover  and  apply  a 
remedy,  there  is  the  rub. 

This  is,  and  always  must  be,  the  peculiar  function  of  the  varnish 
maker,  and  he  who  best  succeeds  in  this  is  best  fitted  to  survive. 
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There  are  many  formulas  that  have  been  successfully  employed,  but 
they  are  so  complex,  both  in  material  and  treatment  of  the  same,  that 
I  do  not  hesitate  to  affirm  that  two  or  more  makers,  it  being  under- 
stood that  all  are  well  skilled  in  the  art,  would  not  and  could  not  pro- 
duce a  product  from  the  same  formula  exactly  alike  or  of  equal  merit. 
It  is  the  fine,  careful  manipulation  that  counts  more  than  anything 
else. 

The  thoroughly  skilled  varnish  maker  is  guided  quite  as  much  by 
intuition  as  by  experience.  He  cannot  always  readily  explain  why  a 
certain  line  of  procedure  yields  the  sought-for  result. 

He  simply  knows  that  he  knows ;  cannot  always  tell  why,  and  would 
not  if  he  could.  If  he  did,  the  other  fellow  would  know  just  as  much 
as  he.  This  perhaps  explains  why  varnish  men  talk  all  around  Robin 
Hood's  barn  and  say  nothing. 

With  this  extremely  erudite  conclusion,  I  leave  the  subject  for  your 
individual  consideration. 

The  President.  The  subject  is  now  open  for  discussion,  and  I  hope 
we  shall  not  lack  for  further  information  in  regard  to  it.  We  are  ready 
now  to  hear  from  any  of  the  painters  who  are  interested  in  this  matter. 
I  will  call  upon  Mr.  Copp,  the  master  painter  of  the  Boston  and  Maine 
Railroad,  to  give  us  his  views. 

VARNISHES,  VARNISHED  SURFACES,  AND  THEIR  PRES- 
ERVATION. 

By  Charles  E.  Copp. 

Mr.  President  and  Gentlemen  of  the  Club,  — We  are  told  in  the 
best  book  ever  published  —  the  one  that  has  attained  the  widest 
circulation  at  any  rate  -  not  to  covet  our  neighbor's  house,  nor  his 
wife  nor  his  man  servant,  nor  his  maid-servant,  nor  his  ox,  nor  his  ass, 
nor  'anything  that  is  his  ;  all  of  which,  of  course,  we  railroad  men  have 
been  particular  to  observe  up  to  date  (?),  but  there  is  one  point  the 
writer  will  have  to  plead  guilty  to,  he  does  covet  the  knowledge  of 
chemistry  which  such  men  as  Prof.  Sabin  and  Dr.  Dudley  possess;  for 
with  them  and  their  like  is  the  key  of  knowledge  in  regard  to  painting 
materials  which,  to  many  of  us,  are  more  or  less  a  mystery.  With 
culture  and  training  added,  this  is  really  a  rare  gift.  And  are  we  not 
taught  in  this  same  book,  before  referred  to,  to  «  covet  earnestly  the 
best  gifts"?  But  the  shining  condition  of  the  tops  of  some  of  our 
heads  admonishes  us  that  it  is  too  late  for  us  to  retrieve  our  lost  oppor- 
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tunities  in  this  direction  in  order  to  shine  in  the  realm  of  science  and 
literature.    Some  of  us  began  wrong  to  learn  the  painting  business  ; 
we  be-an  at  the  top  and  have  worked  down,  which  is  all  right  if  you 
are  digging  a  well.    We  began  as  letterers  and  stripers,  the  writer 
especially;  then  we  went  away  and  learned  the  theory  of  painting; 
and  now  the  chemistv  of  painting  confronts  us  as  the  deepest  and 
hardest  lesson  of  all,  and  no  time  left  to  learn  it  in.    Our  next  lesson 
we  mav  have  to  recite  in  one  of  the  higher  rooms  above  before 
another  Teacher.    Would  it  not  have  been  better  if  we  had  begun  the 
reverse  of  the  way  we  did,  and  acquired  some  of  the  rudiments  of  the 
chemistry  of  painting,  and  then  the  practical  theory,  and  lastly  the 
ornamental  part?    Would  it  not  be  advisable  for  apprentices  of  the 
present  day  to  think  of  these  things?    Nevertheless,  in  knocking 
about  from  pillar  to  post  and  from  one  thing  to  another  in  life's  busy 
current  we  have  found  out  some  things  by  experience,  and  things 
learned  this  way  are  very  valuable  to  us,  if  the  tuition  has  been  some- 
times  very  dear. 

Mr.  President,  I  believe  that  the  proper  us*  of  varnishes  and  the 
care  of  varnished  surfaces  on  railway  equipment  are.  just  as  important  as 
the  materials  themselves  which  chemistry  has  furnished  us.    I  do  not 
believe  anything  new  remains  to  be  discovered  as  a  preservative  coat- 
ing for  this  work  that  will  go  beyond  all  present  expectations  of  dura- 
bility to  the  disregard  of  that  care  and  oversight  which  we  have  been 
wont  to  exercise  in  the  maintenance  of  the  expensive  finish  of  rolling 
stock.    I  can  name  on  my  fingers'  ends  as  many  reputable  brands  of 
varnishes  that,  if  properly  used  and  cared  for  and  everything  else  being 
equal,  "your  heirs  and  assigns"  would  never  know  the  difference  m 
their  wearing  qualities.    The  writer  went  to  the  railway  station  the 
other  day  to  examine  a  car  on  the  train  on  which  two  well-known 
varnishes  had  been  put  in  competition  eleven  months  previously  ;  and 
as  he  went  round  and  round  the  car,  squinting  to  observe  which  looked 
the  best  his  movements  aroused  the  curiosity  of  a  bystander  or  two 
who  were  intelligent  men,  and  at  his  suggestion  they  too  looked  to 
find  where  one  varnish  began  and  the  other  left  off,  but  they  could  not 
see  any  difference.    In  fact,  the  passengers  inside  were  living  in  bliss- 
ful ignorance  of  the  stupendous  event  of  this  varnish  test  on  the  out- 
side and  the  car  had  not  run  off  the  iron  the  whole  year  on  account  of 
it      I  do  believe,   and  1  am    here    to  emphasize  this  fact,  that 
regularity  in  the  matter  of  varnishing  railway  equipment  as  to  time  es- 
pecially, but  as  to  methods  and  materials  also,  has  more  to  do  with  the 
uniform  appearance,  good  results,  and  preservation  of  your  rolling 
stock  than  the  matter  of  the  choice  of  any  one  of  the  few  reputable 


39 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
ORIGINAL  MANUFACTURERS  OF  .^^^TtI^^^ 

AIR  BRAKE,  CAR  HEATING, 

WATER,  STEAM,  TANK  AND  TENDER 

HOSE. 

@MBSfS,  Packings, 


MECHANICAL  RUBBER  BOOBS  EOR  RAILROABS. 


BE® 


WABEROOMS : 

256,T258|  260  Devonshire  Street. 

NEW  YORKs  pt 

100  Chambers  Street. 

CHICAGO:        „  J(  ei 

107-109  Madison  Street. 

ST'  Ninth  St.  and  Washington  Av. 

PHILADELPHIA! 

14  No.  4th  Street. 

BALTIMORE ; 

2S  Light  Street. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  U.  S.  A. 

Complete    Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA 
BOSTON. 


AO 

brands  of  goods  that  are  being  pressed  on  your  attention,  no  matter  how 
good  they  may  be,  or  how  elevated  an  opinion  we  may  have  of  them. 

To  illustrate  :  here  is  the  matter  of  the  longevity  of  man's  life.  No 
man  has  ever  found  the  spring  of  perpetual  youth,  or  the  elixir  of  life 
from  which  he  may  quaff  its  vitalizing  fluid  and  live  on  and  on  ;  yet  we 
have  some  old  and  useful  men  among  us,  our  venerable  Mr.  Adams, 
for  one.  And  to  what  may  we  ascribe  their  vitality?  In  nine  times 
out  of  ten  it  is  to  regularity  in  their  habits  of  life,  which  have  been 
also  simple  and  plain.  It  was  not  what  they  ate  or  drank,  or  refused 
to  eat  or  drink,  so  much  as  it  was  that  they  ate,  drank,  and  slept  regu- 
larly. Some  are  scared  at  pork,  and  others  at  tuberculosis.  I  know  a 
man  in  Chicopee  Falls,  this  State,  who  is  well  on  toward  ninety  years 
of  age,  and  still  hale  and  hearty ;  and  he  says,  "  You  ought  to  see  the 
drove  of  hogs  I  have  eaten."  And  another  thing;  if  he  had  not  been 
addicted  to  the  use  of  tobacco  he  might  have  lived  to  a  good  old  age  ! 
If  he  were  to  visit  you  he  would  insist  on  having  his  supper  at  five 
o'clock,  and  that  of  a  very  simple  character. 

It  is  much  the  same  with  a  good  watch  as  a  timekeeper.  We  are 
told  by  the  jeweller  from  whom  we  purchased  it  that  it  is  best  to  have 
some  regular  time  for  winding  it ;  and  also,  that  it  should  be  cleaned 
and  oiled  about  once  in  so  often  to  obtain  the  best  results. 

If  this  is  so  in  these  and  many  other  departments,  it  is  emphatically 
so  in  the  matter  of  the  preservation  of  varnish  on  a  car.  But  how 
often  are  cars  ruined  when  new,  because  their  first  run  before  revar- 
nishing  has  been  too  long,  under  the  mistaken  notion  indulged  in  by 
somebody  that  a  new  car,  or  a  car  newly  painted  and  varnished,  ought 
to  stand  longer  than  an  old  one  which  has  simply  been  revarnished, 
when  the  reverse  of  this  is  the  truth  !  And  when  once  ruined  in  ap- 
pearance, your  new  car  is  an  unsightly  old  one  all  the  remainder  of  its 
life,  until  painting  time  comes  around  again. 

Am  I  stating  it  too  strongly  when  I  say  that  the  practical  painter 
who  has  produced  these  surfaces  should  have  the  care  of  them  until 
they  return  to  him  again  for  further  treatment  ?  Should  he  not  at 
least  be  accorded  some  under-inspection  and  control  of  them?  Who 
should  know  better  when  a  car  needs  revarnishing  than  he  who  painted 
and  varnished  it  in  the  first  place  ? 

But  I  am  not  here  to  argue  this  point.  You  will  at  least  agree  that 
regularity  in  the  matter  of  time  of  revarnishing,  everything  else  being 
equal,  has  much  to. do  with  the  durability  of  varnish.  Well,  it  has  no 
more  to  do  with  it  than  regularity  in  the  matter  of  material  used.  "  Oh, 
I  thought  you  said  a  moment  ago  that  it  made  little  difference  about 
this  !  "    Not  exactly.    What  I  mean  is  this  :  Tom's  varnish  on  the 
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car  this  time,  Dick's  next,  and  Harry's  next,  will  ultimately  "raise  the 
old  Nick  "  with  any  car. 

In  this  connection  I  will  otter  a  thought  or  two  on  testing  varnishes. 
Just  because  two  or  more  varnishes  that  are  put  on  a  car  in  competi- 
tion run  together  for  the  hrst  year  with  but  a  trifle  difference  in  dura- 
bility, it  is  no  proof  that  the  varnishes  are  nearly  equal  in  permanence. 
In  fact,  if  each  varnish  could  be  repeated  from  year  to  year  on  its  own 
basis  at  each  time  of  revarnishing  for  about  seven  years,  there  might 
be  then  a  vast  difference  in  favor  of  one  varnish.  To  illustrate  my 
thought,  vou  mechanics  who  have  divided  a  circle  into  a  dozen  seg- 
ments know  that  a  slight  variation  in  the  span  of  the  compass  at  the 
start  gets  to  be  very  large  when  you  have  spaced  oft"  the  whole  circle. 
It  is  much  so  with  a  trifling  deficiency  in  the  durability  of  a  varnish 
which  appears  the  first  year  :  it  may  be  startling  at  the  end  of  seven 
years,  if  by  use  it  is  repeated  so  long.  Now  then,  if  you  have  a  varnish 
you  have  proved  the  wearing  qualities  of  by  five  years'  use,  you  may 
well  hesitate  to  change  it  for  an  uncertainty,  unless  you  have  good 
reason  to  believe  it  is  deteriorating  in  value. 

Then  again,  I  find  a  great  variation  in  the  durability  of  varnish  from 
the  methods  of  different  men  in  applying  it.  One  man  puts  on  double 
the  amount  of  what  another  does  :  consequently  his  work  stands  the  . 
best,  because  the  more  is  laid  on  evenly  the  better  it  will  wear.  This 
fact  alone  is  enough  to  render  void  varnish  tests  where  two  men  do  a 
car.  one  using  one  varnish  and  the  other  another,  and  both  meeting 
in  the  centre  of  each  side  of  the  car.  If  two  men.  picked  for  their 
equalities  in  this  direction,  do  a  car,  perhaps  a  fair  test  enough  for  all 
practical  purposes  might  be  made. 

Finally,  I  believe  in  the  judicious  cleaning  of  varnished  surfaces 
while  in  service.  Nothing  can  be  much  more  detrimental  to  varnish 
than  to  allow  the  accumulated  deposit  from  the  locomotive  stack,  mixed 
with  steam  and  oil  from  the  cylinders,  containing  a  large  percentage  of 
sulphide  of  hydrogen,  to  remain  on  the  car  from  one  year's  end  to 
another,  to  say  nothing  of  its  bad  appearance.  There  are  various 
detergents  on  the  market  for  this  purpose  which  I  think  it  would  be 
well  for  you  to  look  into  and  experiment  with.  I  need  not  name  them, 
though  I  have  in  mind  several  such  articles  which  are  not  only  non- 
injurious  to  the  varnish  but  preservative  of  it. 

Thanking  you  for  listening  so  long  to  what  "  I  believe,"  I  submit  it 
to  your  respectful  attention. 

The  Piesident  announced  the  following  as  a  Nomination  Committee 
to  report  the  names  of  gentlemen  as  candidates  for  election  to  the 
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various  offices  of  the  Club  at  the  next  meeting  :  J.  W.  Marden,  T.  B. 
Purvis,  Jr.,  F.  D.  Adams,  F.  E.  Barnard,  and  Charles  Richardson. 

He  then  called  upon  Mr.  McKenzie  to  address  the  meeting. 

Mr.  John  McKenzie.  I  don't  know  why  you  call  upon  me  to  talk 
upon  the  subject  of  paints  and  varnishes.  I  have  the  honor  to  be  one 
of  those  who  employ  men  to  put  on  paint  and  varnish  to  cars.  We 
have  heard  the  story  of  King  Richard  of  England,  who  called  upon 
the  sun  to  make  a  mirror  that  he  might  see  his  image.  I  suppose  they 
did  not  have  any  mirrors  then,  but  if  they  had  had  the  varnish  we  have 
to-day  he  would  not  have  had  to  call  upon  the  sun,  for  any  one  who 
walks  past  any  of  our  coaches  can  see  his  reflection  in  it.  I  think  the 
superintendents  of  motive  power  are  rather  too  severe  upon  the  paint 
and  varnish  men  in  this  way ;  they  ask  them  to  turn  out  too  many  cars 
in  the  course  of  a  year.  They  say  that  such  or  such  a  car  needs  atten- 
tion, looks  bad,  and  must  be  fixed  up.  The  painter  says  the  car  is  all 
right,  that  he  is  watching  it ;  but  that  makes  no  difference,  the  superin- 
tendent wants  it  turned  in,  and  wants  it  done  in  a  hurry,  and  the 
painter  is  not  allowed  a  proper  time  to  repaint  the  car  as  it  should  be 
done,  and  it  goes  out  too  soon,  and  when  it  shows  the  effect  of  this  hasty 
work  it  knocks  the  glory  out  of  the  painter. 

Having  been  hard  at  work  all  day  with  the  Arbitration  Committee,  I 
am  very  tired,  and  as  you  wish  to  hear  from  others  who  can  treat  the 
subject  better  than  I  can,  I  will  not  trespass  further  upon  your  at- 
tention. 

Mr.  J.  W.  Marden.  I  think  this  subject  is  quite  an  important  one 
for  even  superintendents  of  motive  power  or  master  car  builders. 
What  I  would  like  to  hear  to-night,  in  addition  to  the  general  treat- 
ment of  the  matter  as  presented  in  the  last  two  papers,  which  are  the 
only  ones  I  have  heard,  as  I  did  not  get  here  early,  is  the  experience 
of  some  of  our  master  painters  and  shop  foremen,  and  perhaps  master 
car  builders  and  superintendents  of  motive  power,  as  to  the  method  of 
cleaning  and  varnishing  cars.  We  quite  often  have  cars  which,  after 
they  have  run  a  short  time,  will  begin  to  look  badly,  the  varnish  will 
lack  gloss,  and  later  will  be  all  gone.  This  may  be  due  to  the  way  the 
varnish  has  been  applied,  the  short  time  allowed  between  coats  of  var- 
nish, or  the  time  allowed  between  the  application  of  the  last  coat  and 
the  running  out  of  the  car,  or  it  may  be  due  to  the  way  the  car  is  used 
after  it  leaves  the  shop.  We  know  there  is  a  large  amount  of  money 
spent  for  varnishing  cars ;  and  it  seems  to  me  there  may  be  a  good 
chance  to  save  money  by  giving  each  other  our  experience  in  this 
matter  of  handling  varnished  cars,  and  that  is  what  I  would  like  to  hear 
something  about  from  some  men  who  have  had  practical  experience. 
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Mr.  W.  E.  Hibbarp,  of  the  Boston  and  Albany  Railroad.  My  idea  is 
that  a  good  deal  of  the  cracking  of  the  varnish  on  cars  is  due  to  the 
fact  that  we  are  obliged  to  do  the  varnish  work  in  too  short  a  time. 
The  New  England  roads  especially  do  not  allow  a  proper  time  lor  two 
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I  think  if  it  were  the  practice  to  run  the  cars  in  once  in  eight  months 
and  give  them  one  coat  of  varnish,  the  varnish  would  last  longer  and 
look  better  than  it  does  now  and  clean  easier.  The  car  would  not 
have  to  be  retained  so  long  in  the  shop,  and  would  dry  better.  Now, 
it  is  frequently  the  case  that  a  coat  of  varnish  is  put  on  a  car  and  m 
two  days  another  coat  is  applied  before  the  first  one  is  fully  dry.  One 
great  disadvantage  to  the  cars  is  that  all  kinds  of  mechanical  work  con- 
nected with  them  is  done  in  the  paint  shop,  except  the  blacksmithing. 
If  the  work  is  harried,  and  the  upper  coat  of  varnish  is  put  on  before 
the  lower  one  is  fullv  dry,  there  will  be  pulling  and  hauling  between 
them,  and  the  result  of  this  conflict  will  be  seen  in  the  bad  appearance 
of  the  work;  and  I  am  convinced  that  a  single  coat  applied  once  in 
eight  months  would  give  far  better  satisfaction  both  to  the  painter  and 
the  manufacturer. 

Mr.  Copp.  I  would  like  to  say  that  I  agree  with  Mr.  Hibbard  in 
what  he  has  said.  We  had  the  practice,  several  years  ago,  oi  giving  a 
car  when  it  was  newly  painted,  two  coats  of  varnish,  and  letting  it  run 
eight  months,  and  then  taking  it  in  and  doing  it  over.  That  was 
the  theory  at  least  ;  but  we  found  that  eight  months  got  to  be  nearer 
three  times  eisht  before  we  got  the  car  again,  and  then  it  was  in  a  bad 
plight.  Consequently  we  adopted  the  plan  of  giving  even-  new  car 
three  coats  of  varnish,  allowing  a  few  days  to  intervene  between  the 
first  and  second,  and  between  the  second  and  third  coats,  allowing  suf- 
ficient time  between  coats  for  drying,  and  they  will  so  amalgamate 
together  that  I  do  not  think  there  is  any  special  danger  of  cracking  if 
that  method  is  carefully  carried  out ;  and  if  cracking  occurs  I  think  it 
comes  from  other  sources.  I  would  like  to  hear  something  on  this 
subject  from  Mr.  Bailey,  of  the  Concord  and  Montreal  road,  my 
esteemed  predecessor  on  the  Boston  and  Maine. 

The  President.    I  should  be  pleased  to  hear  from  Mr.  Bailey 

^'Mr  Baiiey  I  had  rather  talk  about  anything  else  in  the  world 
than  about  painting.  I  have  been  talking  about  it  for  forty-three 
years  and  don't  know  much  about  it  yet,  and  I  learned  some  things 
about  it  at  the  last  meeting.  I  learned  that  the  proper  way  to 
paint  a  locomotive  tank  is  first  to  apply  a  coat  of  boiled  oil.  I  am 
glad  I  came  and  learned  so  much.    I  don't  know  any  more  about 
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painting  than  a  Democrat  knows  about  tariff.  {Laughter.)  Sometimes 
the  results  are  different  from  what  we  anticipated.  It  is  a  matter  that 
changes  so  much  I  have  no  settled  rules,  but  I  am  governed  entirely  by 
the  conditions  existing  at  the  time.  If  we  should  talk  about  painting 
all  night,  I  don't  think  we  should  know  any  more  about  it ;  it  is  something 
we  have  got  to  learn  in  doing  the  work.  I  think  if  the  painter  had  the 
full  time  required  to  do  his  work,  and  had  his  say  about  the  stock  and 
the  help,  and  the  cranks  of  the  corporation  would  serve  some  of  the 
selling  agents  as  Napoleon  did  his  commissaries,  we  should  be  all 
right. 

The  President.  We  should  now  like  to  hear  from  a  Democrat  on 
this  subject,  if  there  is  one  here.  I  will  introduce  to  you  Mr.  Brown, 
ex-master  painter  of  the  Old  Colony  Railroad. 

Mr.  Samuel  Brown.  I  have  been  thinking  ever  since  the  last  meet- 
ing that  the  man  or  men  who  formulated  the  subject  we  have  been 
talking  about  and  listening  to  really  had  something  definite  in  his  or 
their  minds  that  they  wanted  expressed  here.  Mr.  Marden  has  told 
us  what  he  wanted  practically,  what  he  expected  to  get  out  of  this 
meeting.  Each  and  every  one  who  has  addressed  the  audience  has 
dwelt  largely  on  the  amount  of  time  allowed  to  do  a  piece  of  work, 
and  on  the  quality  and  material,  and  I  guess  that  it  is  pretty  well  es- 
tablished that  the  painter  demands  a  reasonable  amount  of  time  for 
his  business ;  he  must  have  it,  or  he  cannot  give  you  the  satisfaction 
that  you  require  and  ought  to  have. 

The  gentleman  who  read  the  paper  upon  varnish  referred  to  the 
action  of  noxious  gases  and  moisture  upon  a  varnished  surface  where  it 
is  at  all  porous.    There  is  one  way  in  which  that  can  be  overcome,  and 
that  process  has  been  discarded,  I  am  sorry  to  say,  and  that  is  by 
rubbing.    I  am  not  strongly  in  favor  of  the  repeating  process  ;  I  am 
more  in  favor  of  Mr.  Hibbard's  plan,  of  putting  on  not  so  much 
varnish  at  a  time,  but  doing  it  a  little  oftener.    It  has  been  my  ex- 
perience, a  pretty  practical  experience,  that  shellac  is  a  valuable  thing 
in  this  line  ;  and  at  my  own  home  many  of  you  will  know  that  I  was 
called  -Shellac."    I  am  a  strong  advocate  of  the  use  of  shellac  for 
many  purposes,  especially  the  interior  of  cars.  I  had  a  car  on  the  road 
on  which  it  had  been  freely  used  which  was  in  service  seven  or  eight 
years  without  renewing,  ajid  there  are  men  here  who  examined  that 
car  when  we  went  to  Plymouth  on  our  excursion,  many  of  whom  had 
had  a  pretty  hard  shot  at  me  because  I  talked  shellac  so  much;  but 
when  they  examined  that  car,  one  of  them,  Hartshorn,  said  he  would 
never  say  a  word  against  shellac  as  long  as  he  lived.    I  have  a  water- 
closet  seat  finished  in  shellac  five  years  ago,  and  it  is  in  good  condi- 
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tion  to-day,  so  much  so  as  to  need  nothing  done  to  it  now.  One  of  the 
men  who  examined  the  car  above  referred  to  asked  me  how  I  handled 
the  shellac,  and  I  explained  to  him  that  my  method  was  to  use  corn- 
starch for  a  filler,  then  give  the  surface  four  coats  of  shellac,  and  rub  it 
with  linseed  oil  and  pumice  stone.  I  aimed  at  durability,  and  I  got 
it.  That  car  was  only  one  of  many  that  during  the  past  ten  or  eleven 
years  I  was  on  the  road  I  finished  m  that  way  in  the  interior,  with 
shellac,  then  rubbing  with  oil  and  fine  pumice  stone.  The  one  I 
refer  to  more  particularly  as  having  been  in  service  for  seven  or  eight 
years  didn't  cost  the  company  half  a  dollar  a  year  to  maintain  above 
the  window  stools. 

Mr.  Marden  has  asked  some  one  to  suggest  a  good  practical  method 
of  taking  care  of  cars  while  they  are  in  service,  and  also  preparing 
them  for  service.  I  think  Mr.  Hibbard  has  stated  it.  It  never  was 
my  method  to  put  on  any  more  material  as  a  varnish  than  would  pro- 
tect the  paint  or  wood  ;  just  get  enough  on  to  protect  it,  and  do  it 
often  enough  to  keep  the  surface  right.  If  you  let  the  car  come  in 
once  in  eight  months  it  does  not  require  such  an  amount  of  rubbing 
to  clean  it&as  it  otherwise  would,  and  you  don't  get  the  bad  results  that 
follow  the  application  of  a  large  amount  of  material  upon  it,  and  keep- 
ing it  out  longer,  and  it  will  give  better  satisfaction  in  every  way. 

At  one  time  I  took  a  car  one  side  and  used  six  different  kinds  of 
varnish  on  it.    I  did  six  panels  with  each  varnish,  and  three  of  each 
I  rubbed  previous  to  putting  on  the  second  coat  of  varnish.    If  Mr. 
Gleason  were  here,  he  would  tell  you  he  could  see  the  difference  in  the 
wear  of  these  panels,  between  those  that  were  rubbed  and  those  that 
were  not,  the  former  resisting  the  action  of  the  weather  upon  the  var- 
nish much  better  than  the  latter.    While  the  railroad  people  require 
the  cars  to  be  got  out  of  the  shop  speedily,  may  it  not  be  advisable  to 
go  to  the  expense  of  rubbing  while  doing  the  work?    Each  individual 
must  settle  that  for  himself,  but  that  method  will  give  you  better  results, 
and  the  car  will  last  longer.    I  will  venture  to  say  that  a  car  with  only 
the  proper  amount  of  varnish  to  protect  the  surface,  rubbed  nicely, 
will  give  you  three  or  four  months'  longer  service  than  one  where  three 
or  four  coats  are  piled  on,  and  it  is  run  out  before  either  of  them  is 
half  dry.    I  think  it  is  pretty  well  established  that  the  nature  of  this 
material  requires  time  in  -handling  it,  and  the  proper  length  of  time 
for  drying  must  be  decided  by  each  person,  and  by  the  conditions  in 
each  case.    I  might  give  you  a  formula  for  mixing  paint,  and  the  con- 
ditions of  your  shop  might  be  such  that  a  different  time  might  be  re- 
quired there  from  what  would  be  needed  in  my  shop. 

Mr.  Bailey  said  he  had  learned  something  from  the  discussion  of  this 
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subject.  We  have  been  told  something  to-night  in  regard  to  lucol  oil 
and  its  properties.  Mr.  Richardson  told  us  at  the  last  meeting  that  he 
believed  a  combination  of  zinc,  lead,  and  silex  is  better  than  pure  lead, 
that  pure  lead  will  not  stand  the  action  of  the  weather.  My  experience 
is  that  there  are  combinations  that  are  better  than  straight  goods.  If 
we  go  to  an  apothecary's  store  with  a  prescription,  we  seldom  get  one 
straight  article,  but  something  from  five  or  six  different  bottles ;  the 
combination  cures  the  disease,  one  straight  thing  would  not  do  it. 

If  we  are  taking  the  liquids  which  some  gentlemen  indulge  in  as 
beverages,  some  prefer  them  in  combinations,  and  others  take  them 
straight.  I  don't  know  whether  the  Arbitration  Committee  got  to  that 
point' to-day  or  not. 

The  President.    We  have  with  us  Mr.  Rhodes  of  the  C.  B.  &  Q., 
and  we  would  like  to  hear  from  him.  * 

Mr.  G.  W.  Rhodes.    I  hesitate  a  little  about  addressing  you,  on 
account  of  reflections  being  cast  upon  the  Arbitration  Committee. 
Perhaps  if  I  do  not  speak  entirely  according^  to  your  views,  you  may 
think  I  am  a  little  off.    The  subject  of  paint,  which  you  have  been  dis- 
cussing, is,  I  think,  a  very  interesting  one,  and  one  to  which  the  super- 
intendents of  motive  power,  master  car  builders,  and  master  painters 
have  had  to  give  a  great  deal  of  attention  of  late.    I  think  the  matter 
of  keeping  up  a  car  or  engine  in  first-class  condition  is  not  so  very 
difficult ;  I  don't  think  it  troubles  the  master  car  builders.    I  think 
the  question  is  how  to  keep  up  their  engines  and  cars  in  good  con- 
dition with  the  limited  means  at  their  hands.    Out  in  the  West  we 
have  had  for  a  number  of  years  past,  as  you  know,  reduced  earnings, 
and  we  are  all  studying  to  see  how  we  can  keep  up  our  equipment  with 
the  least  expenditure.    I  think  the  master  car  builders  should  consider 
the  matter  from  that  standpoint.    I  take  it  that  if  the  management  are 
willing  to  have  an  engine  or  car  appear  in  a  certain  shape,  or  with  a 
certain  irregularity  of  color,  that  is  one  problem  for  the  painters  to 
consider.    On  our  line  the  passenger  equipment  has  cost  us  to  main- 
tain four  mills  per  car  per  mile.    I  recollect  some  four  years  ago  a 
prominent  road  found  that  its  freight  cars  were  costing  them  about 
eight  mills  per  car  per  mile.    The  Pullman  cars  are  run  at  about  three 
cents  per  car  per  mile. 

The  question  of  appearance,  starting  with  the  engine,  has  never  cut 
a  great  figure  on  our  line  ;  we  never  shop  an  engine  for  paint.  Not 
long  ago  we  were  discussing  the  question  of  bridge  painting.  The 
paint  that  was  usually  used  on  bridges  I  believe  cost  sixty  cents  a  gal- 
lon. A  paint  was  offered,  with  which  a  bridge  was  painted,  which  cost 
one  dollar  a  gallon,  and  only  one  coat  was  required.    One  day,  in  going 
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over  the  road  with  the  management,  we  were  speaking  about  the  varnish- 
paint  which  was  being  used  generally  and  pretty  successfully  on  loco- 
motives, and  we   mentioned  that  on  our  line  we  had  abandoned 
the   use    of  varnish  on  locomotives,  and  we  used  in  lieu  of  var- 
nish, paint.    The  general  manager  said,  "  Why  wouldn't  some  of 
those  varnish-paints  be  a  good  thing  for  our  bridges?  "    This  varnish- 
paint  costs  about  $2.70  per  gallon.    The  answer  that  was  made  was 
that  it  was  too  expensive.    Then  the  question  was  asked,  "Why 
wouldn't  the  bridge  paint,  which  costs  $1  per  gallon,  answer  for  the 
locomotives?"    That  is  put  in  a  very  crude  way;  they  didn't  quite 
mean  that,  but  meant  that  it  was  not  possible  at  the  present  time  to  put 
very  much  labor  and  material  on  our  locomotives  in  the  way  of  paint- 
ing.   That  was  agitated  through  our  shops,  and  it  was  asked  why  the 
bridges  were  painted.    The  reply  was,  to  keep  them  from  rusting, 
and  when  the  bridges  are  repainted  it  is  done  on  account  of  rust,  and 
therefore  it  would  seem  to  preserve  their  strength ;  and  as  the  bridge 
is  a  very  important  structure,  everything  should  be  done  to  preserve  it 
in  good  order.    I  said  to  one  of  our  painters,  "  Now  if  it  is  essential 
that  the  bridge  should  not  rust,  and  if  we  paint  our  locomotives  for  the 
purpose  of  preventing  them  from  rusting  and  deteriorating,  if  the 
method  we  have  adopted  for  painting  locomotives  is  the  best  for  ac- 
complishing that  end,  why  not  paint  the  bridges  in  the  same  way,  filling 
up,  painting,  and  rubbing  it  down?  "    He  said,  "  It  is  not  necessary 
to  do  this  work  on  a  locomotive  to  prevent  it  from  rusting ;  it  is  only 
done  for  the  sake  of  appearance."    I  said,  "  I  am  sorry  to  say  we  are 
not  in  condition  to  do  anything  for  the  sake  of  appearance."    As  a 
matter  of  fact,  we  never  shop  our  locomotives  for  appearance,  only 
when  the  machinery  gives  out.    We  have  taken  up  the  line  of  trying 
to  turn  out  our  locomotives,  so  far  as  the  paint  is  concerned,  by  only 
doing  on  them  what  is  necessary  to  prevent  the  parts  of  which  they 
are  made  from  rusting  and  deteriorating,  not  for  appearances.    I  know 
that  is  a  very  disagreeable  order  for  any  master  painter  to  follow  out, 
but  I  believe  when  he  sees  that  the  company  he  is  working  for  is  hard 
pushed,  that  these  economies  in  all  branches  are  practised,  that  he  will 
turn  in  and  accord  with  it  as  well  as  anybody  else  will. 

I  have  followed  that  up  in  the  same  way  in  the  coach  line,  and  other 
roads  do  the  same.  In  the  present  depressed  condition  of  affairs  they 
are  not  putting  on  the  high  finish  nor  the  amount  of  labor  on  the 
equipment  that  the  condition  of  the  equipment  in  the  East  may 
warrant.  The  varnish  on  some  lines  is  abandoned,  temporarily 
abandoned,  and  varnish-paint  has  taken  its  place.  By  that  what  is 
saved  is  the  labor,  not  so  much  in  the  material.    What  costs  on  the 
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coach  is  the  labor  you  put  on  it.  If  you  turn  a  coach  out  after  subject- 
ing it  to  seven  or  eight  different  operations,  that  means  seven  or  eight 
different  amounts  of  labor.  Now,  if  by  using  some  other  method  you 
can  omit  one  half  these  operations,  you  save  half  your  labor.  I  felt  a 
little  like  criticising  some  varnish  makers  and  paint  makers,  and  telling 
them  they  are  not  keeping  quite  up  to  the  demand  of  some  of  the  rail- 
road companies,  or  what  some  of  their  customers  call  for.  If  you  go  to  a 
clothier  or  a  hatter,  you  don't  find  that  he  insists  on  selling  only  high- 
priced  goods;  he  will  have  his  #100  suits,  $80  suits,  $60  suits,  $40 
suits,  $20  suits,  and  $15  suits,  and  when  his  customers  go  to  him  he 
can  supply  them  with  what  they  can  pay  for.  I  have  urged  the  varnish 
makers  and  painters  to  try  to  work  towards  this  demand,  which  the 
present  hard  times  is  forcing  upon  some  of  the  railroads,  but  I  have 
met  with  but  little  success  in  doing  it,  not  as  much  as  I  expected. 

I  believe  that  is  about  all  I  have  to  say  on  this  matter.  I  want, 
while  I  am  here,  to  say  how  much  interest  we  take  in  the  proceedings 
of  your  New  England  Club.  I  think  the  movement  that  has  been 
made  by  the  various  clubs  during  the  last  couple  of  years  has  been 
very  creditable  to  everybody  connected  with  them.  I  don't  believe 
there  is  any  literature  which  is  more  useful  and  does  more  good  than 
that  which  is  the  result  of  their  proceedings,  and  the  interchange  be^ 
tween  the  different  clubs  is  of  great  benefit ;  and  no  more  welcome 
papers  come  to  my  desk  than  the  records  of  the  doings  of  the  New 
England,  New  York,  Central,  and  Southwestern  Clubs.  Their  work 
during  the  last  year  indicates  that  it  is  not  only  the  master  mechanics 
and  master  car  builders  who  take  part  in  their  proceedings,  and  it  is 
not  really  essential  that  they  should  be  present  at  the  club  meetings ; 
the  young  mechanics  are  eligible,  and  they  are  made  welcome  at  the 
clubs,  and  often  they  present  papers  which  bring  about  very  satisfactory 
results.  Some  of  the  roads  in  the  West  are  carrying  out  this  idea  on 
their  own  lines,  and  they  have  regular  meetings  of  master  mechanics, 
superintendents,  and  foremen  in  charge,  and  in  that  way  the  views  of 
the  men  in  the  different  branches  are  collected  together  ;  and  some 
papers  have  been  presented  by  men  who  can  do  better  in  that  way 
than  in  attempting  to  express  themselves  orally  in  a  discussion,  which 
is  not  always  an  easy  thing  to  do  ;  but  at  their  leisure  they  can  write 
out  their  thoughts,  and  afterwards  read  them,  and  these  papers  are 
often  of  much  value  in  such  meetings. 

Mr.  BROWN.  In  regard  to  the  care  of  cars  in  service,  1  am  strongly 
in  favor  of  wiping  instead  of  washing  ;  I  think  too  much  water  poured 
on  to  a  car  is  not  good  ;  it  will  get  into  thejoints,  and  it  is  hard  work 
to  get  it  out.    Wiping  instead  of  washing  is  preferable  at  any  time. 
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Mr.  William  Robinson.  Mr.  Rhodes  referred  to  the  painting  of 
bridges  to  keep  them  from  rusting.  We  all  know  that  rails  are  kept 
bright  by  trains  running  over  them,  and  do  not  rust.  As  that  is  the 
case,  may  it  not  be  that  bridges,  owing  to  their  constant  vibration, 
caused  by  trains  passing  over  them,  will  last  well  without  painting,  and 
not  rust?  Is  it  not  true  that  locomotives  are  run  without  painting  and 
without  rusting?  Possibly  some  gentleman  may  have  had  experience  in 
that  line,  and  can  give  us  information  in  the  matter. 

The  President.  I  have  the  pleasure  of  introducing  to  you  Mr. 
John  W.  Cloud,  secretary  of  the  Master  Car  Builders'  Association. 

Mr.  John  W.  Cloud.  I  don't  remember  that  I  have  attended  a 
New  England  Club  meeting  before  and  listened  to  its  discussion.  I  do 
not  feel  that  I  can  add  anything  to  the  subject  immediately  under  con- 
sideration, paints  and  varnishes  ;  but  inasmuch  as  the  chairman  has 
mentioned  me  as  the  secretary  of  the  Master  Car  Builders'  Association, 
I  should  like  to  second  Mr.  Rhodes's  previous  mention  of  the  esteem 
which  the  National  Master  Car  Builders'  Association  entertains  for  the 
railroad  clubs.  *  I  think  the  Executive  Committee,  the  Arbitration 
Committee,  and  the  officers  generally  and  leading  members  of  the  Mas- 
ter Car  Builders'  Association,  and  perhaps  all  the  members,  realize 
that  a  National  Association,  meeting  as  it  does  once  a  year,  cannot 
take  into  consideration  these  questions  of  detail,  which  it  is  necessary 
to  have  considered  in  meetings  of  these  clubs  before  any  standards 
can  be  reached.  I  do  not  refer  only  to  your  discussion  of  mechanical 
construction  and  such  things.  It  is  by  the  illustration  and  discussion 
of  questions  of  detail  in  these  smaller  organizations  that  the  members 
of  the  Master  Car  Builders'  Association,  when  they  meet  yearly  to  handle 
the  broader  questions  that  properly  come  before  them,  are  aided  ;  they 
have  got  the  points  brought  out  by  these  discussions  in  their  minds, 
and  this  conduces  to  a  satisfactory  general  result.  They  look  upon 
these  railway  clubs  as  bright  stars  in  this  firmament,  and  of  great  assist- 
ance towards  the  accomplishment  of  the  ends  which  they  seek.  1 
only  need  add  that  the  Association  always  looks  eastward  for  the  latest 
and  perhaps  safest  information. 

The  President.  I  should  like  to  say  that  some  time  ago  1  received 
a  communication  from  the  Southwestern  Club  containing  the  following 
resolve  :  — 

"Resolved,  That  the  secretary  be  instructed  to  communicate  with 
the  secretary  of  all  the  railway  clubs,  with  request  that  they  urge  the 
executive  committee  of  their  clubs  to  appoint  a  Committee  on  Revision 
of  Rules  at  once,  with  instructions  to  communicate  to  their  secretaries 
not  later  than  April  i,  1895,  the  result  of  their  labor,  and  that  the 
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secretaries  be  then  requested  or  instructed  to  send  the  recommenda- 
tions of  each  Revision  Committee  to  each  other  club,  for  discussion  at 
their  following  meeting.  The  object  of  this  resolution  is  to  bring  about, 
if  possible,  recommendations  before  the  Arbitration  Committee  that 
will  be  more  uniform  in  purpose  and  expression  from  the  different 
clubs  than  has  heretofore  been  the  case." 

I  wish  to  say  now,  in  this  connection,  that  within  the  next  ten  days 
I  will  call  a  meeting  of  the  Executive  Committee,  with  a  view  of  bring- 
ing this  matter  before  them,  so  that  we  can  furnish  this  information 
before  April  t. 

I  did  not  have  the  pleasure  of  hearing  the  paper  on  Lucol  Oil, 
which  was  read  this  evening,  and  I  have  heard  no  discussion  in  regard 
to  that.  We  have  a  few  minutes  to  spare,  and,  if  there  is  anything 
to  be  said  on  that  subject,  the  time  might  be  used  for  that  purpose. 

Mr.  Brown.  I  understand  that  the  Boston  and  Maine  road  have  been 
using  the  material  for  two  years  •  Mr.  Cobb  has  also  used  it  at  South 
Lawrence,  and  I,  for  one,  would  be  glad  to  know  the  views  of  those 
who  have  had  experience  with  it.  I  had  the  pleasure  of  seeing  a 
letter  which  Mr.  Kern  addressed  to  the  lucol  oil  people,  and  he  spoke 
very  highly  of  it.  I  should  like  to  know  how  it  has  worked  in  prac- 
tical use. 

Adjourned. 


1Rew  lEnolanb  IRailroat)  Club. 
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TURX  BUCKLES 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,    -  Cleveland,  Ohio. 


OWEN  BEARSE  &  SON, 

Manufacturers  and  Wholesale  Dealers  in 
Mexican,  St.  Jago,  Cuban  and  Prima  Vera 


401  Albany  St.,  Boston,  Mass. 

Stock  manufactured  and  graded  especially  for  the  Car  trade 

CORRESPONDENCE  SOLICITED. 


The  Standard  Steel  Works, 


Manufacturers  of 

{LOCOMOTIVE 


STEEL  TIRES  'iSSZlXS&n*, 

 AND  

STEEL-TIRED  WHEELS, 

With  Vauclain  Wrought  Iron  Spoke  Centres  and  Forged  Wrought 
Iron  Plate  Centres. 

Office,  220  South  4th  St.,  PHILADELPHIA. 

BRADY  METAL  COMPANY, 

BOREEL  BUILDING,  115  BROADWAY,  NEW  YORK. 

Manufacturers  of  Self-Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 

MAGNUS  ANTI-FRICTION  LINING 

MAGNUS   METAL,    for  Locomotive 

Engine  castings,  Driving  Box  and 

Rod  Bearings  or  any  bearings  lor 

high  speed  shafting.  . 
MAGNUS  TIN,  for  use  as  a  substitute 

for  block  tin  by  Railroad  or  other 

Companies  having  their  own  brass 

foumlrv- 


METAL.  BABBITT  METALS  and 
SOLI>EB. 
PHOSPHOR     BRONZE    in  Ingots, 

Bearings  or  Castings. 
BATTERV  ZINCS  of  all  kinds. 
Street  Car   and  Electric  Car  Brass 
Castings,  Bearings  and  Trolley 
Wheels 


ALL  QUOTATIONS  IN  TOUCH  WITH  THE  CURRENT  METAL  MARKET, 


PROCEEDINGS 


OF  THE 

Bew  JEnolanb  IRailroab  Club. 


Meeting  held  at  Wesleyan  Hall,  j6  Bromfteld  Street,  Boston,  on 
Wednesday  evening,  March  ij,  i8<?j. 


Vice-President  L.  M.  Butler  occupied  the  chair,  and  called  the 
meeting  to  order  at  8  p.  m. 

He  stated  that  a  letter  had  been  received  from  the  retiring  Presi- 
dent of  the  Club,  which  the  Secretary  would  read. 

The  Secretary  read  the  letter,  as  follows  :  — 

Boston,  Mass.,  March  9,  1895. 
Officers  and  Members  of  the  New  England  Railroad  Club. 

Gentlemen, — Owing  to  a  pressing  business  engagement  which  I 
have  in  Chicago,  which  should  have  been  met  several  days  ago,  but 
which  I  was  prevented  from  keeping  at  that  time  on  account  of  serious 
illness  in  my  family,  I  shall  be  obliged  to  go  to-day,  and  the  result  will 
probably  be  that  I  will  not  be  at  the  last  meeting  of  my  term. 

I  desire,  on  this  occasion,  to  thank  the  officers  and  members  of  the 
Club  for  the  most  hearty  co-operation  they  have  given  me  during  my 
two  terms  as  President.  Without  any  hesitation,  I  can  say  that  I  look 
back  upon  the  past  two  years  as  being  one  of  the  most  successful 
periods  in  the  history  of  the  Club,  and  I  fully  realize  that  the  credit 
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for  the  same  is  due  to  the  hearty  co-operation  which  has  -existed  be- 
tween the  officers  and  members  ;  and  I  see  no  reason  why  the  future  of 
this  Club  cannot  be  as  successful  as  its  past,  and  I  bespeak  for  my 
successor  the  same  hearty  co-operation  that  has  been  given  me  during 
my  term  as  President. 

In  closing,  I  wish  to  express  my  thanks  to  the  members  for  the 
courtesy  shown  me  as  presiding  officer  of  the  Club,  and  I  can  assure 
you  that  any  mistakes  that  have  been  made  were  of  the  mind  and  not 
of  the  heart,  as  I  have  never  had  any  desire  to  hurt  the  feelings  of 
any  one. 

Very  respectfully  yours, 

J.  T.  CHAMBERLAIN, 

President  New  England  Railroad  Club. 

The  Secretary  and  Treasurer  then  read  the  following  reports  :  — 
Treasurer's  Report,  New  England  Railroad  Club,  from  March  14, 


1894,  to  March  13,  1895. 

Dr. 

Balance  on  hand,  March  14,  1894  . 

$1,464.81 

Received  for  advertising       .       .  .• 

3,125.00 

Received  dues  for  1894-95  from  358  members 

716.00 

Received  dues  for  1895-96  from  2  members  . 

4.00 

Received  back  dues     ,       .       .       .  . 

8.00 

Received  for  excursion  tickets,  etc. 

138-50 

$5,456.31 

Cr. 

Bills  paid  as  reported  on  cash  book  $3,943.31 
Balance  in  bank,  March  13,  1895  .  1,513.00 

 $5,456.31 

Your  Finance  Committee  beg  leave  to  report  that  they  have  exam- 
ined the  accounts  and  vouchers  of  the  Treasurer  of  the  New  England 
Railroad  Club  for  the  past  year,  and  hereby  certify  that  we  find  them 
correct. 

A.  G.  BARBER. 
GEORGE  H.  WIGHTMAN. 
CHARLES  RICHARDSON. 
F.  E.  BARNARD. 
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THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar- Proof.  Simple, 
Strong,  Inexpensive. 


MALLEABLE  CASTINGS 

Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 


Reduce  dead  weight,  and  secure  greater  strength  by  substituting  Malleable  for  gray -iron  castings  in 
your  cars.    Write  us  for  particulars  as  to  what  we  can  do  in  tms  respect.    We  can 
show  you  how  to  improve  construction  without  increasing  cost. 

RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  Bldg.   CHICAGO. 

PATENTED 
R  SEATS 

AND 

SEAT  SPRIN6S 


SEND  FOR 
CATALOGUE 


PATENT  RATTAN 
CANVAS  LINED  SEATING,  Ac. 


Edward  Smith  &  Co., 
Varnish  Makers  and  Color  Grinders, 


Times  Building,  New  York. 

BLACK  BRIDGE  PAINT,  an  unequalled  preservative  for  all  iron 
work  exposed  to  the  weather. 

"  CYRUS  ROBERTS " 
Hand-Car  Specialties, 

WARRANTED. 

easy  running, 

light  in  weight, 
perfect  wheel. 

Roberts,  Throp  &  Co., 

THREE  RIVERS,  MICH, 
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To  the  New  England  Railroad  Club. 

Gentlemen,  —  Your  Secretary  respectfully  submits  the  following  re- 
port of  the  condition  of  the  Club  during  the  pasj:  year  :  — 

The  whole  number  of  members  at  present  is  367.  Thirty-two  new 
members  are  to  be  taken  in  to-night,  which  will  make  the  total  mem- 
bership 399,  as  against  275  a  year  ago. 

Seventeen  members  have  not  paid  their  dues  for  the  past  year.  We 
should  be  glad  to  hear  from  them  in  the  future,  and  trust  they  will  pay 
and  continue  their  membership. 

The  average  attendance  for  the  year  has  been  103,  as  against  57 
for  the  previous  year. 

Six  of  our  members  have  died  :  T.  W.  Getman,  James  N.  Lauder, 
George  Dunbar,  John  B.  Cox,  L.  Packard,  H.  G.  Thomas. 

Our  advertising  friends  have  been  more  than  kind  to  us,  and  we 
have  collected  a  much  larger  amount  from  them  than  we  did  the  year 
previous. 

The  reports  now  presented  to  you  show  that  the  efforts  of  our 
officers,  in  behalf  of  the  Club,  have  been  attended  by  very  gratifying 
results,  and  they  are  to  be  congratulated  upon  their  success,  and  there 
is  no  reason  to  doubt  that  in  the  months  to  come  the  Club  will  keep 
up  to  the  standard  which  it  has  attained  in  the  past. 

On  motion  of  Mr.  Fuller,  seconded  by  Mr.  Twombly,  it  was  voted 
that  the  reports  of  the  Secretary  and  Treasurer  be  accepted. 

The  committee  appointed  at  the  last  meeting  to  nominate  officers 
for  the  ensuing  year  reported  the  following  list  of  names,  and  as  the 
result  of  the  balloting  these  persons  were  declared  elected  :  — 

President,  L.  M.  Butler,  M.  M.,  N.  Y.,  N.  H.  &  H.  R.  R. ;  Vice- 
President,  J.  Medway,  S.  M.  P.,  Fitchburg  R.  R. ;  Executive  Com- 
mittee, John  T.  Chamberlain,  M.  C.  B.,  B.  &  M.  R.  R.,  F.  D.  Adams, 
M.  C.B.,  B.  &  A.  R.  R.,  J.  W.  Marden,  S.  C.  D.,  Fitchburg  R.  R., 
F.  M.  Twombly,  M.  M.,  N.  Y.,  N.  H.  &  H.  R.  R.  (Providence  Di- 
vision), T.  B.  Purves,  Jr.,  M.  M.,  B.  &  A.  R.  R.,  C.  E.  Fuller,  S.  M.  P., 
Central  Vt.  R.  R.,  Thos.  Kearsley,  S.  M.  P.,  N.  Y.  &  N.  E.  R.  R.,  Henry 
Bartlett,  S.  M.  P.,  B.  &  M.  R.  R. ;  Treasurer,  Charles  Richardson ; 
Secretary,  Edward  L.  Janes,  B.  &  A.  R.  R. 

The  Nominating  Committee  recommended  that  the  Finance  Com- 
mittee be  reduced  to  three,  but  made  no  nominations  for  that  commit- 
tee, holding  the  matter  over  until  the  next  meeting. 

They  also  recommended  the  appointment  of  an  Auditing  Commit- 
tee. 

It  was  voted  that  the  report  of  the  committee  be  accepted. 
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STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  COLD  STREET,       -  -        NEW  YORK. 
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Mr.  Medway  gave  notice  of  a  motion  to  come  up  for  action  at  the 
next  meeting,  as  'provided  in  the  By-Laws,  to  amend  the  Constitution 
in  accordance  with  the  recommendation  of  the  Nominating  Committee, 
so  that  Section  5  shall  provide  for  a  Finance  Committee  of  three  mem- 
bers instead  of  nine,  the  President  of  the  Club  to  act  as  a  member 
ex  officio. 

On  motion  of  Mr.  Medway,  it  was  voted  that  an  Auditing  Committee 
of  three  members  be  appointed,  and  that  the  Nominating  Committee  be 
continued  until  the  next  meeting,  and  present  the  names  of  three  per- 
sons as  nominees  for  such  Auditing  Committee. 

Mr.  Graham  gave  notice  that  at  the  next  meeting  he  should  move 
to  have  the  nominations  for  officers  of  the  Club  presented  one  month 
before  the  annual  election. 

Mr.  Gray  was  then  introduced  by  the  President,  and  gave  an  exhi- 
bition of  the  phonograph,  which  rendered  a  pleasing  variety  of  songs 
and  speeches  for  the  entertainment  of  the  audience,  after  which  a 
vote  of  thanks  was  extended  to  Mr.  Gray  for  the  performance. 

The  President  announced,  as  the  subject  for  discussion  at  the 
April  meeting,  "  The  Revision  of  Interchange  Rules  for  Freight  Cars." 

Mr.  Marden  suggested  that  the  Club  should  have  a  picture  of  the 
late  James  N.  Lauder,  and  moved  that  a  committee  of  three  be  ap- 
pointed to  take  the  matter  into  consideration  and  report  at  the  next 
meeting.  The  motion  was  carried,  and  the  President  appointed  as 
such  committee,  Messrs.  Marden,  Medway,  and  Twombly. 
Adjourned. 


7 


GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America;  cold  test  10  to  15  degrees 
below  zero  ;  free  from  gum  ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Phoenix  Building.  FRANKLIN  PA, 

CINCINNATI  BRANCH  OFFICE,  Neave  Building.  ' 

TSS  E.  S.  GREELEY &CO 

I^ailu/ay  ai?d 
Eleetriqa!  5uPP"es> 

*  ^  * 


JVos.  &  axxcl  T  Dey  Street, 
NEW  YORK. 
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LIST  OF  MEMBERS. 


Adams,  F.  D.,  M.  C.  B.,  B.  &  A.  R.  R.,  Allston,  Mass. 

Allen,  Prof.  C.  F.,  Massachusetts  Institute  Technology,  Boston,  Mass. 

Armstrong,  George  W.,  B.  &  A.  R.  R.,  Boston,  Mass. 

Averill,  A.  B.,  108  Austin  Street,  Cambridgeport,  Mass. 

Adams,  T.  W.,  Allston,  Mass. 

Akers,  George  J.,  Astor  House,  New  York  City. 

Adams,  George  F.,  General  Foreman,  B.  &  M.  R.  R.  Car  Shops, 
Nashua,  N.  H. 

Arey,  S.  R.,  General  Foreman,  B.  &  M.  R.  R.  Car  Shops,  Salem,  Mass. 
Adams,  Guy  A.,  Joint  Inspector,  F.  and  B.  &  M.  R.  R.  Companies, 
Ayer,  Mass. 

Aiken,  C.  L.,  M.  M.,  B.  &  M.  R.  R.,  Worcester,  Mass. 

Ashton,  Albert  C,  care  of  Ashton  Valve  Company,   271  Franklin 

Street,  Boston,  Mass. 
Atkins,  Harold  B.,  255  South  Street,  Boston,  Mass. 
Appleyard,  William  P.,  General  Foreman,  Car  Department,  N.  Y., 

N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston,  Mass. 
Ager,  George  B.,  B.  &  A.  R.  R.,  Boston,  Mass. 

Baker,  Charles  F.,  M   M.,  West  End  Street  Railway,  Albany  Street, 
Boston,  Mass. 

Benners,  Edwin  H.,  care  of  E.  H.  Benners  Manufacturing  Company, 
Elizabeth,  N.  J. 

Bishop,  R.  R.,  Jr.,  care  of  L.  C.  Chase  &  Co.,  129  Washington  Street, 
Boston,  Mass. 

Blanchard,  W.  A.,  American  Steel  Casting  Company,  Chicago,  111. 

Bolton,  Gilman  B.,  23  Court  Street,  Boston,  Mass. 

Brainerd,  J.  A.,  125  Milk  Street,  Boston,  Mass. 

Burget,  G.,  care  of  Ramapo  W.  &  F.  Company,  Ramapo,  N.  Y. 

Burns,  W.  B.,  Burns  Automatic  Coupler,  Syracuse,  N.  Y. 

Bushnell,  E.  M.,  care  of  Bushnell  Manufacturing  Company,  Easton,  Pa. 

Bradley,  Osgood,  Worcester,  Mass. 

Barber,  A.  G.,  cor.  Pearl  and  Purchase  Streets,  Boston,  Mass. 

Billings,  G.  H.,  393  Dorchester  Avenue,  South  Boston,  Mass. 

Brownell,  F.  G.,  Muncie,  Tnd. 

Brady,  D.  M.,  115  Broadway,  New  York  City. 

Barrett,  A.  R.,  Boston,  Mass. 

Baker,  W.  C,  143  Liberty  Street,  New  York  City. 

Butler,  L.  M.,  Providence,  R.  I. 
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THE  NEW  ASHTON  MUFFLER 


With  Top  Outside  Pop  Regulation. 

Trial  Valves  sent  for  Approval. 

THE  ASHTON  VALVE  CO.,  -  BOSTON,  MASS. 

Boston  Lead  Manufacturing  Company, 

OFFICE, 

162  Congress,  and  180  &  182  Franklin  Sts.,  BOSTON,  MASS. 


MANUFACTURERS  OF 


WHITE  I_.DE3^33  J^NT>  ZSIEtfO, 

DRY   AND    GROUND    IN  OIL.. 

Red  Lead  and  Litharge,  Lead  Pipe  and  Sheet  Lead,  Patent  Tin  Lined  Pipe. 

Pure  Block  Tin  Pipe,  Solder  Pumps,  Etc. 
PIG   LEAD.  **IG  TIW- 

SAMUEL  LITTLE,  President.  WILLIAM  J.  BRIDE,  Treasurer. 


THE  IMPROVED  STANDARD  COUPLER. 

(MADE  IN  NEW  ENGLAND.) 

oistxj-st  three  parts. 

Forged  Steel  Knuckle  and  Locking  Pin.  No  Pivot  Pin  to  Break  or  Bend. 

SIMPLEST,  STRONGEST,  AND  MOST  DURABLE. 

STANDARD  COUPLER  CO. 

WORKS  AT  OFFICE: 
Bridgeport,  Conn.  26  Cortlandt  Street,  New  York. 

THE  CHILTON  PAINTS 

Are  made  with  the  very  best  brands  of  Pure  Linseed 
Oil  and  a  Turpentine  drier. 

For  covering   properties  and  durability  they    excel  any 
Paints  ever  made  in  this  country. 

FOR  COLOR  CARDS  AND  PRICES  WRITE  TO 

CHILTON   MANUFACTURING  CO.,  , 

147  Fulton  Street,  New  York. 
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Bickford,  N.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston, 
Mass. 

Brown,  J.  D.,  Bridgeport,  Conn. 

Brady,  J.  B.,  908  Havemeyer  Building,  New  York  City. 
Boutwell,  Roland  H.,  P.  O.  Box  E  E,  Lowell,  Mass. 
Buchannan,  E.  G.,  709  Havemeyer  Building,  New  York  City. 
Barnard,  F.  E.,  11  Oliver  Street,  Boston,  Mass. 
Braine,  L.  F.,  Ridgevvood,  N.  J. 

Bunker,  George  C,  Foreman  Machinist,  N.  Y.,  N.  H.  &  H.  R.  R., 

Roxbury,  Mass. 
Barry,  Robert,  115  Broadway,  New  York  City. 
Barbey,  F.  A.,  152  Federal  Street,  Boston,  Mass. 

Burrall,  P.  S.,  care  of  Barnum,  Richardson  Company,  Lime  Rock, 
Conn. 

Bowker,  A.  L.,  Crosby  Steam  Gage  and  Valve  Company,  93  Oliver 

Street,  Boston,  Mass. 
Bates,  Edw.  C,  care  of  Crosby  Steam  Gage  and  Valve  Company,  93 

Oliver  Street,  Boston,  Mass. 
Bearse,  Horace  L.,  401  Albany  Street,  Boston,  Mass. 
Berg,  Walter  G.,  Civil  Engineer,  L.  V.  R.  R.,  356  West  20th  Street, 

New  York  City. 

Baker,  E.  W.,  Purchasing  Agent,  Mexican  Central  Railway,  70  Kilby 

Street,  Boston,  Mass. 
Barnes,  David  L.,  1750  Monadnock  Bldg.,  Chicago,  111. 
Bartlett,  H.,  S.  M.  P.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Bartlett,  A.  V.,  Union  Station,  B.  &  M.  R.  R. 
Bursley,  W.  H.,   109  Milk  Street,  Boston,  Mass. 
Burnett,  C.  C,  Providence,  R.  I. 

Clucas,  Henry,  Travelers  Insurance  Company,  State  and  Kilby  Streets, 
Boston,  Mass. 

Casey,  Fred  A.,  care  of  Ashton  Valve  Company,  271  Franklin  Street, 
Boston,  Mass. 

Chamberlin,  Eugene,  757  Prospect  Avenue,  Buffalo,  N.  Y. 
Carter,  F.  H,  care  of  A.  &  E.  Burton,  21  Exchange  Street,  Boston, 
Mass. 

Collis,  Lloyd,  Standard  Coupler  Company,  1055  Fifth  Avenue,  New 
York  City. 

Coghlan,  John,  B  ,  R.  B.  Sz'L.  R.  R.,  Boston,  Mass. 
Carey,  George  H.,  1  Broadway,  New  York  City. 
Curtis,  Francis  M.,  Boston,  Mass.,  P.  O.  Box  1576. 
Creamer,  W.  G.,  19  Piatt  Street,  New  York  City. 

Chamberlain,  J.  TV,  Master  Car  Builder,  B.  &  M.  R.  R.,  Boston,  Mass. 


EDWARD  CLIFF,  JNO.  C  N    GUIBERT,  Vi^es^ /tSs 

Pres't  and  Manager,  Sec'y,  \  ice-Pies  t  &  Treas., 

NEW  YORK.  NEW  YORK.  PHILADELPHIA. 

YOSE  6r  CLIFF  MdNUFrKTURlNQ  CO., 

39   Cortlanaclt  New  York. 

MANUFACTURERS  OF 

KING'S  ''YIELDING  SIDE  BEARING" 

J  |g^^H|k     FREIGHT  AND  PASSENGER  CARS  AND  LOCOMOTIVE  TENDERS, 

|hit      Save  your  Wheel  Flanges.   Increase  the  durability  of  your 
J|"g»™» '  -'^s. - iX  ^f1     Trucks  and  Cars.   Allow  your  cars  to  curve  easily  and  secure 

PAT.  NOV.  8,  '81;  MAR.  6,  '83.  Economy  in  freight  service. 


ESTABLISHED  1826.  INCORPORATED  1866. 

PRESBREY  STOVE    LINING  COMPANY, 

TADXTOX,  MASS. 

FIRE  BRICKS  STOVE  LININGS 

FIRE  CLAY,  FIRE  MORTAR,  GRANITE  CLAY, 
KAOLIN,  FIRE  SAND,  &c. 

■  f\  f%  f*\  DDIOI/Q  Any  Shape  or  Size  of  Fire  Brick  made 
LUvUi    DlllvlvOi  to  order  from  Pattern. 

Office  and  Works,  212  SOMERSET  AVENUE. 

B.  C.  PIERCE,  Treasurer. 

THE  RAILWAY  CONSTITUENCY  OF 

CHICAGO  VARNISH  COMPANY 


UPWARDS  OF  80,000  MILES. 

What  better  argument  could  be  offered  to  prove 
the  Superiority  of  their  goods  ? 

BOSTON  OFFICE,  Pear!  and  High  Sts.  NEW  YORK,  Pearl  St.  and  Maiden  Lane. 
CHICAGO,  41  and  43  Dearborn  Ave.         PHILADELPHIA,  142  No.  Fourth  St. 

ESTABLISHED  1865. 

POSTON  FORQE  COHP/INT, 

340  Maverick  St.,  EAST  BOSTON. 


MANUFACTURERS  OF 


Railroad,  Steam  Marine  It  Electric  Work, 

IRON   AND  STEEL  FORCINGS, 

AXI)   ALL   KINDS    OF   HAMMERED  SHAPES. 
OFPICB  at  the:  works. 

JAMES  SMITH,  Pres.     THOS.  L.  DLNBAR.  Treas.    3.  WALTER  SMITH.  Clerk.    THOS.  (.'OPEL AND,  Sup't. 
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Coleman,  J.  A.,  Providence,  R.  I. 

Chapman,  J.  L.,  Superintendent  and  Treasurer,  Fitchburg  Machine 

Works,  Fitchburg,  Mass. 
Coolbaugh,  F.  W.,  256  Broadway,  New  York  City. 
Chase,  W.  G.,  10  Central  Street,  Boston,  Mass. 
Cliff,  Edward,  39  Cortlandt  Street,  New  York  City. 
Collins,  H.  G.,  Milton  Place,  Boston,  'Mass. 
Collins,  R.  P  ,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Mass. 
Chace,  A.  M.,  154  Pearl  Street,  Boston,  Mass. 
Couch,  L.  C,  Taunton,  Mass. 
Clark,  Charles  S.,  6  Oliver  Street,  Boston,  Mass. 
Chain,  E.  E.,  6  Braintree  Street,  Allston,  Mass. 
Copeland,  Thomas,  340  Maverick  Street,  East  Boston,  Mass. 
Courtney,  W.  J.,  care  of  Cleveland  City  Forge  and  Iron  -Company, 

Cleveland,  O. 

Caswell,  W  A.,  11 26  Monadnock  Building,  Chicago,  111. 
Craig,  Andrew,  General  Foreman,  B.  &  M.  R.  R.  Car  Shops,  Lawrence, 
Mass. 

Chater,  John  A.,  132  Nassau  Street,  New  York  City. 
Clement,  Waldo  P.,  147  Fulton  Street,  New  York. 
Coolidge,  G.  A.,  9  Cedar  Street,  Charlestown,  Mass. 
Comins,  C.    S.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston, 
Mass. 

Chesley,  H.  B.,  Division  Superintendent,  B.  &  A.  R.  R.,  Boston,  Mass. 
Cutler,' William  F,  General  Foreman,  B.  &  M.  Car  Shops,  Lawrence, 

Mass.  • 
Comer,  H.,  Lehigh  Valley  Creosoting  Company,  No.  1  Broadway,  New 

York  City. 

Crisson,  George  A.,  115  Broadway,  New  York  City. 
Clark,  W.  E.,  8  Oliver  Street,  Boston,  Mass. 
Clark,  Ernest  W.,  47  Pearl  St.,  Boston,  Mass. 
Condon,  J.  P.,  Allston  Car  Shops,  B.  &  A.  R.  R-,  Allston,  Mass. 
Copp,  C.  E.,  3<S  Farnham  Street,  Lawrence,  Mass. 
Cowen,  T-  H.,  Jr.,  Inspector,  Mechanicsville,  N.  Y. 
Duffly,  T.  F.,  care  of  Bigelow  &  Dowse,  229  Franklin  Street,  Boston, 
Mass. 

Deitz,  George  A  ,  care  of  B.  &  A.  R.  R.,  Allston,  Mass. 

Denver,  James,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Drisko,  E.  I.,  73  Federal  Street,  Boston,  Mass. 

Davis,  James  A.,  92  State  Street,  Boston,  Mass. 

Davidson,  R.  J.,  Hillburn,  N.  Y. 

Dixon,  Robert  M.,  160  Broadway,  New  York  City. 
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Charles  Richardson  *  Co., 

85  OLIVER  STREET, 

Manufacturers'  Agents  and  Dealers  in 

Colors,  Varnishes,  &  Painters  '  Supplies, 

Agents  for 

F.  W.  DEVOE  &  CO.'S       l  ^Tli^Es. 

ALABASTINE.  PLASTICO. 

New  England  Agents  for 

THE  BRIDGEPORT  WOOD  FINISHING  CO. 

(Granville  M.  Breinig,  President  and  General  Manager.) 
Sole  Manufacturers   WHEELER'S   PATENT  WOOD  FILLER. 

A  permanent  fine  finish  on  wood  can  only  be  obtained  by  the  use  of  this  article.  Beware  of  the  many 
soSed  "  just  as  good"  articles.  Use  the  genuine  only.  Our  name  and  address  on  each  and  every 
package. 

BREINIG'S  LITHOGEN  SILICATE  PAINT. 

GRANVILLE  M.  BREINIG.  President,  NEW  M1LF0RD,  CONN. 

BOSTON,  85  Oliver  St.  NEW  YORK,  240  Pearl  St.  CHICAGO,  215  E.  Lake  St, 


Clarence  Brooks  &  Co., 


MANUFACTURERS  OF 


FINE  VARNISHES, 


COR.  WEST  AND  WEST  12TH  STREETS, 


NEW  YORK. 
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Davis,  Edward  E.,  Asst.  S.  M.  P.,  P.  &  R.  R.  R.,  Reading,  Pa. 
Dowdell,  Augustus,  Gould  Coupler,  66  Broadway,  New  York  City. 
Dodge,  Israel  W.,  178  Devonshire  Street,  Boston,  Mass. 
Draper,  E.  P.,  Canandaigua,  N.  Y. 

Dohse,  J.,  care  of  J.  W.  Masury  &  Son,  P.  O.  Box  1012,  New  York 
City. 

DeArmond,  W.  C,  care  of  Trojan  Coupler  Company,  49  Wall  Street, 

New  York  City. 
Drake,  W.  D.,  Cleveland,  O. 

Derr,  W.  L.,  Superintendent,  Del.  Div.  N.  Y.,  L.  E.  &  W.  R.  R.,  Port 
Jervis,  N.  Y. 

DeGarmo,  T.  F.,  1014  Havemeyer  Building,  New  York  City. 
Dixon,  W.  F.,  care  of  Rogers  Locomotive  Works,  Paterson,  N.  J. 
Dale,  C.  H.,  care  of  Peerless  Rubber  Company,  16  Warren  Street, 
New  York  City. 

Dole,  Walter  N.,  The  Evans  Artificial  Leather  Company,  133  Pearl 

Street,  Boston,  Mass. 
Dean,  F.  W.,  Mechanical  Engineer,  53  State  Street,  Boston,  Mass. 
Durfee,  William  B.,  Jr.,  Warren,  R.  I. 
Desoe,  E.  G.,  B.  &  A.  R.  R.,  Springfield,  Mass. 
DeGolyar,  Henry,  24  Brown  Street,  Springfield,  Mass. 
DeRonde,  F.  S.,  2  Liberty  Street,  New  York,  N.  Y. 
Eames,  E.  D.,  Watertown,  N.  Y. 
Elmendorf,  J.  A.,  P.  O.  Box  1780,  New  York  City. 
Evans,  Geo.  F.,  Am.  Brake  Company,  1207  Havemeyer  Building,  New 

York  City. 

Ely,  Frederick  G.,  29  Broad  way,  New  York  City. 

Ellis,  Wm.  F.,  620  Atlantic  Avenue,  Boston,  Mass. 

Evans,  C.  O.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Framingham,  Mass. 

Emmons,  A.  P.,  care  of  Boston  Car  Wheel  Company,  420  Exchange 

Building,  Boston,  Mass. 
Edmunds,  F.  VV.,  Troy  Steel  and  Iron  Company,  P.  O.  Box  133,  Troy, 

N.  Y. 

Evans,  R.  L.  T.,  care  of  The  Fairbanks  Company,  77  Milk  Street, 
Boston,  Mass. 

Estes,  S.  C,  care  of  H.  W.  Johns  Manufacturing  Company,  119  Fed- 
eral Street,  Boston,  Mass. 
Ellis,  John  W.,  Woonsocket,  R.  I. 

Eddy,  F.  H.,  G.  F.  Car  Shops,  Fitchburg  R.  R.,  Fitchburg,  Mass. 
Forsythe,  Geo.  H.,  care  of  Boston  Belting  Company,  256  Devonshire 

Street,  Boston,  Mass. 
Ferrin,  F.  M.,  7  Arch  Street,  Boston,  Mass. 
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M.  C.  B.  STANDARD 

Automatic  Freight  Car  Coupler. 
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NEW  YORK  OFFICE,  66  BROADWAY. 

CHICAGO  OFFICE,  941  ROOKERY, 
ST.  LOUIS  OFFICE,  219  COMMERCIAL  BLDG. 

Gould 
Coupler  Co. 

Works  I  Depew,  3NT.  "ST. 


Gould  Continuous 
Platform  and  Buffer. 
C3-OU.XC3L  Vestibule 


THE  CARNEGIE  STEEL  CWJIIIY.  LIMITED, 

125  MILK  ST.,  BOSTON. 


AXLES  and  all  other  FORCINGS  for  Cars 
and  Locomotives. 

BOILER  PLATE,  STRUCTURAL  SHAPES, 
LINKS  and  PINS. 


GEO.  H.  WIGHTMAN,  Sales  Agent. 


i6 

Ford,  Robert  H.,  St.  Albans,  Vt. 

French,  G.  L.  R.,  B.  &  M.  R.  R„  Boston,  Mass. 

Fisher,  Geo.  L.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Roxbury. 

Findlay,  J.  E.,  10  Webster  Avenue,  Allston,  Mass. 

Ford,  J.  M.,  B.  &  A.  R.  R.,  Allston,  Mass. 

Ferguson,  G.  A.,  C.  &  M.  R.  R.,  Lakeport,  N.  H. 

Fisher,  E.  G.,  with  Page  Woven  Wire  Fence  Company,  21  Logan 

Avenue,  Canton,  O. 
Ford,  Charles  H,  General  Foreman,  B.  &  M.  R.  R.,  Worcester, 

Mass. 

Freeman,  Thomas  R.,  Hale  &  Kilburn  Manufacturing  Company,  422 

W.  U.  Building,  Chicago,  111. 
Frye,  Charles  E.,  Superintendent  Laconia  Car  Company,  Laconia, 

N.  H. 

Fisher,  Geo.  J.,  Purchasing  Agent,  Fitchburg  R.  R.,  Boston,  Mass. 
Fletcher,  J.  B.,  St.  Albans,  Vt. 
French,  Aaron,  Pittsburg,  Pa. 
Fisher,  W.  N.,  Gloucester,  Mass. 

Ford,  O.  R.,  Chicago  Varnish  Company,  cor.  High  and  Pearl  Streets, 

Boston,  Mass. 
French,  P.  W.,  70  Federal  Street,  Boston,  Mass. 

Fraser,' Roland  C.,  416  Exchange  Building,  53  State  Street,  Boston, 
Mass. 

Frazier,  Geo.  H.,  Clerk,  S.  M.  P.,  B.  &  M.,  Boston,  Mass. 
Forbes,  S.  F.  H.,  West  Newton,  Mass. 

Fuller,  C.  E.,  Jr.,  Supt.  Motive  Power,  Central  Vermont  R.  R.  Com- 
pany, St.  Albans,  Vt. 

Ford,  Jerome,  29  So.  Main  Street,  Concord,  N.  H. 

Gardiner,  G.  S.  A.,  Industrial  Trust  Company  Building,  Providence, 
R.  I. 

Griffin,  P.  H.,  New  York  Car  Wheel  Works,  Buffalo,  N.  Y. 
Gordon,  J.  T.,  M.  M.,  Concord  R.  R.  Company,  Concord,  N.  H. 
Griggs,  A.,  C.  &  E.  L  R.  R.,  Danville,  111. 
Greene,  Geo.  L.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
Gilbert,  E.  A.,  care  of  So.  Pacific  R.  R.,  Sacramento,  Cal. 
Gibbs,  Z.,  Clerk,  Div.  Superintendent,  B.  &  A.,  Boston,  Mass. 
Graham,  J.  H.,  258  Washington  Street,  Boston,  Mass. 
Gray,  Peter,  12  Marshall  Street,  Boston,  Mass. 

Greensmith,  James  E.,  General  Manager  Portland  Company,  Portland, 
Me. 

Gilpin,  F.  M.,  care  of  Latrobe  Steel  Works,  Bullitt  Building,  Philadel- 
phia, Pa. 
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WASON  MANUFACTURING  CO., 

SPRINGFIELD,  MASS., 

BUILDERS  OF 


OF    EVERY  DESCRIPTION. 

CAR  WHEELS  AND  CAR  CASTINGS. 

Post  Office  Address,  BRIGHT  WOOD,  MASS. 

Cable  Address,  WASON,  SPRINGFIELD. 


AUTOMATIC 

Water  Columns 


JOHN  N.  POAGE, 
Cincinnati,  0. 


TANK  VALVES. 


BIMEKT,  MILES  & 

Philadelphia,  Fa., 

Metal    Working    Machine  Tools 

For  Railroad  Shops,  Locomotive  and  Car  Builders,  &c. 
Steam  Hammers,  Steam  &  Hydraulic  Riveting  Machinery. 

Hot*  ^ark  afiSee,  Taylas  BuildingT  39  Cortlandt  St. 

H.    H.    MUMFORD,  REPRESENTATIVE. 

BURBANK  &  RYDER, 

Varnish  and  Japan  Makers, 

47  Dearborn  St.,  Chicago. 

ESTABLISHED  WTO.  (40   £    M'llk  St.,  BOStOtl. 
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Gilleland,  D.  J.,  care  of  Flood  &  Conklin  Company,  132  Chestnut 

Street,  Newark,  N.  J. 
Gilpin,  Chas.  L.,  care  of  W.  Dewees  Wood  Company,  McKeesport, 

Pa. 

Grosvenor,  Jean,  Manufacturing  Agent,  103  Milk  Street,  Boston,  Mass. 
Gerald,  R.  F.,  care  of  S.  C.  Nightingale  &  Childs,  134  Peal  Street, 

Boston,  Mass. 
Gray,  Geo.,  12  Marshall  Street,  Boston,  Mass. 

Gowell,  W.  S.,  Car  Inspector,  B.  &  A.  R.  R.,  So.  Framingham,  Mass. 
Gay,  J.  B.  F.,  care  of  Simonds  Rolling  Machine  Company,  Fitchburg, 
Mass. 

Goodwin,  Fred  W.,  102  High  Street,  Boston,  Mass. 

Hawkes,  Russell,  care  of  N.  Y.,  N.  H.  &  H.  R.  R.,  Valley  Falls,  R.  I. 

Harrow,  Warren  R.,  Mason  Building,  Boston,  Mass. 

Husted,  R.  W.,  Purchasing  Agent,  N.  Y.,  N.  H.  &  H.  R.  R.,  O.  C. 

System,  Boston,  Mass. 
Houdlette,  F.  A.,  139  Milk  Street,  Boston,  Mass. 
Hale,  H.  S.,  48  No.  6th  Street,  Philadelphia,  Pa. 
Henry,  F.  H.,  115  Washington  Street,  Boston,  Mass. 
Hill,  Edward,  Pickering  Spring  Company,  14  Union  Trust  Company 

Building,  New  York  City. 
Hammond,  W.  H.,  37  Court  Street,  Boston,  Mass. 
Haggerty,  Geo.  A. 

Harrington,  G.  W.,  125  Milk  Street,  Boston,  Mass. 
Hyde,  Salisbury,  Hartford,  Conn. 

Healey,  A.  D.,  N.  Y.,  N.  H.  &  H.  R.  R.  Company,  Park  Square  Station, 
Boston,  Mass. 

Harrington,  Thomas,  care  of  India  Extract  Company,  Charlestown, 
Mass. 

Handy,  Albert  W.,  P.  O.  Box  1770,  Boston,  Mass. 
Hopkins,  C.  F.,  151  Maiden  Lane,  New  York  City. 
Hunter,  D.  W.,  N.  Y.  &  N.  E.  R.  R.  Co.,  Norwood  Central,  Mass. 
Hastings,  Chas.  L.,  care  of  B.  M.  Jones  &  Co.,  143  Liberty  Street, 
New  York  City. 

Hendrickson,  J.  G.,  care  of  Ajax  Metal  Company,  Philadelphia,  Pa. 
Hewitt,  H.   H.,  General  Manager,  Union  Car  Company,  Box  16, 
Buffalo,  N.  Y. 

Hawley,  H.  A.,  Adjustable.Saw  Table  Company,  Fitchburg,  Mass. 
Henry,  Charles  S.,  A.  French  Spring  Company,  115  Broadway,  New 
York  City. 

Hibbard,  W.  E.,  Master  Painter,  B.  &  A.  R.  R.,  Allston,  Mass. 
Hill,  Charles  F.,  Allston,  Mass. 
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Rhode  Island  Tool  Company. 


NUTS  AND  BOLTS, 

ROUGH  AND  MILLED  STUDS, 

CAP  AND  SET  SCREWS, 

COUPLING  BOLTS, 

MACHINISTS'  WRENCHES, 

IRON  AND  STEEL  DROP  FORGINGS. 


Providence,  R.  I 


THE  WESTIMHOUSE  AIR  BRAKE  CO. 

PITTSBURG,  PA.,   U.  S.  A. 

Manufacturers  of  the 

WESTIN CHOUSE  T^  T~>  TT  EZ, 
AUTOMATIC  LJlVrVlXL-' 

FOR  LOCOMOTIVES  AND  CARS. 

THE  AMERICAN  BRAKE  COMPANY, 

The  Westinghouse  Air  Brake  Co.,  Lessee, 

New  York  Office,  1207  Havermeyer  Bldg.,  JOHN  B.  GRAY,  Agt. 
Chicago  Office,  Grand  Pacific  Hotel. 


LOCOMOTIVE  BRAKES, 

General  Offices,  St.  Louis,  Mo. 
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Hill,  George  A.,  Galena  Oil  Works,  Post  Office  Box  66,  Matamoras, 

Pike  County,  Pa. 
Hinson,  J.  A.,  859  Elm  Street,  Manchester,  N.  H. 
Hogan,  Sylvester,  The  Glidden  Varnish  Company,  Cleveland,  O. 
Howlett,  E.  P.,  6  Beacon  Street,  Boston,  Mass. 
Howard,  Shafter,  27  State  Street,  Boston,  Mass. 

Hall,  H.  L.,  care  of  Swett  Car  Wheel  &  Foundry  Company,  Chelsea, 
Mass. 

Hayes,  H.  W.,  70  Kilby  Street,  Boston,  Mass. 

Hill,  T.  R.,  427  No.  13th  Street,  Philadelphia,  Pa. 

Hawkins,  R.  F.,  care  of  R.  F.  Hawkins  Iron  Works,  Springfield,  Mass. 

Hoffmann,  B.,  2  Elston  Place,  Ithaca,  N.  Y. 

Hussey,  W.  D.,  Foreman  Inspection,  B.  &  M.  R.  R.,  Lowell,  Mass. 
Hayes,  A.  C,  185  Thompson  Street,  Springfield,  Mass. 
Huntley,  F.  P.,  care  of  Gould  Coupler  Company,  66  Broadway,  New 
York  City. 

Huntington,  S.  V.  V.,care  of  Edward  Smith  &  Company,  P.  O.  Box  1780, 
New  York  City. 

Higginson,  J.,  M.  C.  B.,  Canadian  Pacific  R.  R.,  Montreal,  P.  Q. 
Hutchinson,  Wm.,  Roadmaster,  Hudson,  N.  H. 

Ives,  Hurlbut  A.,  N.  Y.,  N.  H.  &  H.  R.  R.  Co.,  Park  Square,  Boston, 
Mass. 

James,  Henry,  care  of  Minett  &  Co.,  60  Pearl  Street,  New  York  City. 

Janes,  Edward  L.,  Secretary,  B.  &  A.  R.  R  .,  Boston,  Mass. 

Johnston,  H.  C,  1028  New  Market  Street,  Philadelphia,  Pa. 

Jones,  B.  M.,  1 1  Oliver  Street,  Boston,  Mass. 

Kent,  John,  Mason  Building,  Boston,  Mass. 

Keith,  Isaac  N.,  Sagamore,  Mass. 

Kolseth,  Henry,  53  Oliver  Street,  Boston,  Mass. 

Kanaly,  Morris  E.,  299  Prospect  Street,  Cambridgeport,  Mass. 

Kelly,  J.  L.,  corner  High  and  Purchase  Streets,  Boston,  Mass. 

Kissam,  George  F.,  Newark,  N.  J.,  care  of  Murphy  Varnish  Company. 

Keiber,  Geo.,  Norwood,  Mass. 

Kearsley,  Thos.,  S.  M.  P.,  N.  Y.  &  N.  E.  R.  R,  Norwood  Central, 

Mass. 

Keith,  Eben  S.  S.,  care  of  Keith  Manufacturing  Co.,  Sagamore,  Mass. 
Lang,'E.  Prov.  Div.  N.  Y.,  N.  H.  &  H.  R.  R.,  Boston,  Mass. 
Leach,  Walter  B.,  1  Chapel  Street,  Roxbury,  Mass. 
Lythgoe,  Joseph,  Providence,  R.  I. 

Layng,  F.  S.,  Pickering  Spring  Company,  Philadelphia,  Pa. 

Libby,  R.  E.,  40  W.  Alabama  Street,  Atlanta,  Ga. 

Lanza,  Prof.  Gaetano,  Mass.  Inst.  Technology,  Boston,  Mass. 
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CHADWICK  LEAD  WORKS, 

176-184  High  Street,  Boston,  Mass. 

PROPRIETORS  OF 

FOREST    RIVER   I^I^AD  WORKS, 

Sfvleoi,  Mass. 

MANUFACTURERS  OF 

Strictly  Pure  White  Lead  (dry and  in  oil),  Red  Lead,  Litharge,  Lead  Pipe,  Sheet  Lead, 
Tin  Pipe,  Sheet  Tin,  Tin-lined  Pipe,  Solder,  Copper  and  Iron  Pumps,  etc.,  etc.,  etc. 
OUR  "forest"  river  white  lead  is  warranted  strictly 

PURE  AND  UNEXCELLED  FOR  FINENESS  AND  BODY. 

We  grind  no  pulp  lead,  all  our  lead  being  thoroughly  dried  before  grind- 
ing in  oil.  


CROSBY 


F.  A.  BARBEY  <fc  CO., 

»  .  Sole  Agents  .  . 

HAMPSON  FLEXIBLE  STEAM  JOINT, 

Manufacturers'  Agents 

Crandall  Cold  Oil  Packing  and  Railroad  Supplies. 

152  Federal  St.,         -  -  Boston,  Mass. 

POP  SAFETY  VALVES, 

(Plain  and  Muffled,) 

IMPROVED  STEAM  PRESSURE  GAGES, 

ORIGINAL  SINGLE  BELL  CHIME  WHISTLES, 
and  JOHNSTONE  BLOW-OFF  VALVES. 

Specify  Crosby  goods  when  ordering  Locomotives  and  thereby  secure  a 
F     J  Perfect  Equipment. 

New  Pressure  Recorders,  New  Revolution  Counters,  and  other  Standard  Specialties 
in  steam  appliances  are  manufactured  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  BOSTON,  MASS. 

Branches,  NEW  YORK,  CHICAGO,  and  LONDON,  ENG. 
Gold  Medal,  Paris,  1889.  Ten  highest  awards,  Chicago,  1893. 

LAPPIN  BRAKE  SHOES, 

For  Locomotives  and  Cars. 

A  Solid  Casting  having  alternate  soft  and  chilled  sections.  Will  out- 
wear from  four  to  six  common  cast-iron  shoes.  Shows  highest  per  cent 
of  braking  power  without  skidding  wheels  or  cutting  tires.  Sets  for 
testing  furnished  without  charge. 

General  Office,  Works, 
18  Broadway,  New  York.  Bloomfield,  Essex  Co.,  N".  J. 

Eastern  Agents, 

The  Consolidated  R'y  Supply  Co.,  258  Washington  St.,  Boston. 


Lang,  Chas.  M.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston, 
Mass. 

Loring,  Harrison,  Jr.,  South  Boston,  Mass. 

Lloyd,  W.  S.,  Mason  Building,  Boston,  Mass. 

Leach,  Henry  L.,  Creighton  Street,  Cambridge,  Mass. 

Lovejoy,  Wm.  A.,  General  Foreman  Car  Shops,  B.  &  M.  R.  R.,  35 

Florence  Street,  E.  Somerville,  Mass. 
Lloyd,  Augustine  M.,  70  Kilby  Street,  Boston,  Mass. 
Lichtenhein,  A.,  The  Dreher  Manufacturing  Company,  249  Front 

Street,  New  York  City. 
Lintel],  C.  B.,  Roadmaster,  B.  &  A.  R.  R.,  Boston,  Mass. 
Lang,  G.  L.,  Superintendent  Telegraph,  N.  Y.  &  N.  E.  R.  R.,  180 

Summer  Street,  Boston,  Mass. 
Merchant,  S.  L.,  Gloucester,  Mass. 
Miller,  E.  T.,  Draughtsman,  B.  &  M.,  Boston,  Mass. 
McLaughlin,  M.  P.,  40  Florence  Street,  Somerville,  Mass. 
McGann,  John,  N.  Y.  &  N.  E.  R.  R.,  Boston,  Mass. 
Mason,  M.  D.,  116  Pearl  Street,  Boston,  Mass. 
Mack,  John  D.,  92  White  Street,  East  Boston,  Mass. 
Mitchell,  Philip  Justice,  P.  S.  Justice  Company,  14  North  Fifth  Street, 

Philadelphia,  Pa. 
McCabe,  Bernard,  108  Minden  Street,  Roxbury,  Mass. 
Munford,  Irving  H.,  Hildreth  Varnish  Company,  18  Broadway,  New 

York  City. 

Morrison,  Philip,  Depot  Master,  B.  &  A.  R.  R.,  Boston,  Mass. 
Mahler,  Edward,  Purchasing  Agent,  N.  Y.  &  N.  E.  R.  R.,  Boston, 
Mass. 

McGeary,  J.  W.,  Burlington,  Vt. 

Medway,  Fred  J.,  Fitchburg  R.  R.,  Boston,  Mass. 

Morse,  Elmer  H.,  Chief  Train  Despatcher,  N.  Y.,  N.  H.  &  H.  R.  R. 

(Providence  Division),  Boston,  Mass. 
Motley,  T.  N.,  Railway  Supplies,  43  John  Street,  New  York  City. 
Meneely,  Charles  D.,  West  Troy,  N.  Y. 
McNeill,  G.  H.,  168  Leyden  Street,  East  Boston,  Mass. 
Mills,  C.  S.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston,  Mass. 
Morrill,  George  S.,  Chief  Engineer,  O.  C.  System,  N.  Y.,  N.  H.  &  H. 

R.  R.,  Kneeland  Street,  Boston,  Mass. 
Meneely,  G.  R.,  West  Troy,-N.  Y. 
Morris,  G.  W.,  Pittsburg,  Pa. 
Marden,  J.  W.,  S.  C.  D.,  F.  R.  R.,  Boston,  Mass. 
Mansfield,  D.  G.,  cor.  Pearl  and  Purchase  Streets,  Boston,  Mass. 
Mack,  W.  B.,  92  White  Street,  East  Boston,  Mass. 
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Wakefield  Rattan  Co. 

NEW  YORK.        BOSTON.  CHICAGO. 


Manufacturers  of 

Gar  Scats  and  Chairs. 

CATALOGUES    AND    ESTIMATES  FURNISHED 
ON  APPLICATION. 


VALENTINE  &  COMPANY, 

Manufacturers  of  HIGH-GRADE 


Railway  VarnlsHes  and  Colors, 


164  Purchase  Street, 

BOSTON. 


-VAiMES- 
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McQuesten,  Frank  B.,  27  Kilby  Street,  Boston,  Mass. 

McAlpine,  C.  A.,  Superintendent  Providence  Division,  N.  Y.,  N.  H. 

&  H.  R.  R.,  Boston,  Mass. 
McLeod.  A.,  Wilmington,  Del. 
Mack,  R.  W.,  92  White  Street,  East  Boston,  Mass. 
Medway,  John,  Superintendent  Motive  Power,  Fitchburg  Railroad 

Company,  Boston,  Mass. 
Martin,  William,  Dunkirk,  N.  Y. 

McMunn,  S.  W.,  care  of  Otis  Steel  Company,  1425    Old  Colony 

Building,  Chicago,  111. 
Moseley,  Frederick  C,  Treasurer,  Cypress  Lumber  Company,  70  Kilby 

Street,  Boston,  Mass. 
Nesdell,  Frank  F.,  299  Prospect  Street,  Cambridgeport,  Mass. 
Nye,  S.  D.,  Worcester,  Mass. 
Norton,  A.  O.,  97  Oliver  Street,  Boston,  Mass. 
Norton,  H.  A.,  97  Oliver  Street,  Boston,  Mass. 
Noble,  D.  C,  Treasurer,  A.  French  Spg.  Company,  Pittsburg,  Pa. 
Newell,  James  W.,  139  Milk  Street,  Boston,  Mass. 
Oldham,  D.  J.  T.,  3  Cedar  Street,  New  York  City. 
Pirie,  Robert,  care  of  Crosby  Steam  Gage  and  Valve  Company,  9 3 

Oliver  Street,  Boston,  Mass. 
Prince,  Albert  E.,  the  Evans  Artificial  Leather  Company,  133  Pearl 

Street,  Boston,  Mass. 
Phillips,  A.,  35  Hartford  Street,  Boston,  Mass. 

Pulsifer,  N.  S.,  Lawson-Valentine  Company,  Broadway  and  42d  Street, 
New  York  City. 

Packard,  Alonzo,  Brush  Manufacturer,  101  Thornglike  Street,  East 

Cambridge. 
Peckham,  Edwin  F. 

Perry,  A.  R.,  Dayton  Malleable  Iron  Company,  Dayton,  O. 

Pearson,  Henry,  Car  Builder,  Brightwood,  Mass. 

Pettis,  J.  M.,  19  Van  Winkle  Street,  Boston,  Mass. 

Purves,  T.  B.,  Jr.,  Div.  M.  M.,  B.  &  A.  R.  R.,  Springfield,  Mass. 

Philbrick,  F.  W.,  B.  &  M.  R.  R.,  Boston,  Mass. 

Pickering,  J.  E.,  B.  &  M.  R.  R.,  25 J  Broad  Street,  Salem,  Mass. 

Palmer,  James  M.,  46  Bowdoin  Street,  Boston,  Mass. 

Pillsbury,  Amos,  M.  M.,  Maine  Central  R.  R.,  WaterviUe,  Me. 

Post,  G.  J.,  Revere  House/Boston,  Mass. 

Peck,  George  W.,  229  Cambridge  Street,  Boston,  Mass. 

Page,  Daniel  S.,  229  Cambridge  Street,  Boston,  Mass. 

Page,  A.  N.,  229  Cambridge  Street,  Boston,  Mass. 

Putnam,  H.  O.,  Treasurer  Putnam  Machine  Company,  Fitchburg,  Mass. 


CHABLES  H.  ZEHNDEE,  President.  FRED'K  H.  EATON,  Vice-President. 

WM.  P.  LOWEY,  See.  &  Treas.  H.  P.  GLENN,  General  Manager. 

THE  JACKSON  &  WOODIN  MFG.  CO. 


MANUFACTURERS  OF 


CAST-IRON  OAS  and  WATER  PIPES, 

CAR  WHEELS,  GRAY  IRON  CASTINGS,  FORGINGS, 
MERCHANT  IRON,  STEEL  MINE  AXLES, 

BERWICK,  COLUMBIA  COUNTY,  PA. 

Barnum  Richardson  Co., 

LIMB   ROOK,  CONN. 

Manufacturers  of 

mm  CHarcoal  Pis  iron,  &  GUM  Car  Wheals. 

ALL  WHEELS  MADE  FROM  SALISBURY    IRON  IN 
BARR   CONTRACTING  CHILL  WITH 
GROUND  TREADS. 

WHEELS  FURNISHED  IN  THE  ROUGH,  BORED,  OR  FITTED  TO  AXLES. 
GRAY  IRON  CASTINGS. 

THE  AJAX  r\ET/IL  QOfiPdNY. 

our  specialties: 
Engine,  Car  and  Machinery  Bearings, 

GUARANTEED    TO    RUN  COOL. 

Phosphor  Bronze  Ingots  and  Castings, 

SUPERIOR   GRADES    OF    BABBITT   METALS    AND  SOLDERS. 

We  Invite  Special  Attention  to  Our 

'*BUIvr*"   Be*fc>t3i1rt  Metal. 
THE  AJAX  METAL  CO.,  46,  48,  50  &  52  Richmond  Street,  PHILADELPHIA,  PA. 

New  England  Agents, 

THE  CONSOLIDATED  RAILWAY  SUPPLY  CO.,      -      258  Washington  Street,  BOSTON. 

THE  ACME  MACHINERY  CO., 

CLEVELAND,  manufacturers  of 

Acme  Bolt  and 
Rivet  Headers, 

Acme  Single  and  _ —  _ 

Double  Automatic  1  =  "  J\  " '  ■  „, 

BOLT  CUTTERS.  gt-  Oeo  5.  .882. 

Cutting  from  %  in.  to  6  in.  diameter.      Pat  Aug.  25, 1885. 

Also  SEPARATE  HEADS  and  DIES. 

Represented  by  A.  W.  HANDY,  Boston,  Mass. 


2  6 


Prosser,  T.,  Jr.,  15  Gold  Street,  New  York  City. 
Price,  D.  Frank,  35  West  Newton  Street,  Boston,  Mass. 
Pratt,  E.  E.,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 
Phillips,  E.  A.,  R.  R.  Car  Journal,  132  Nassau  Street,  New  York  City. 
Parke,  R.  A.,  Westinghouse  A.  B.  Company,  1207  Havemeyer  Build- 
ing, New  York  City. 
Post,  Wallace  B.,  care  of  Billings,  Spencer  Company,  Hartford,  Conn. 
Perry,  F.  A.,  M.  M.,  Cheshire  R.  R.,  Keene,  N.  H. 
Pomeroy,  L.  R.,  256  Broadway,  New  York  City. 
Putnam,  Perley,  Laconia,  N.  H. 
Quincy,  C.  F.,  703  W.  U.  Building,  Chicago,  111. 
Raymond,  William  G.,  Troy,  N.  Y. 

Richards,  George,  14  Auburn  Street,  Roxbury,  Mass. 

Reynolds,  A.  N„  382  Atlantic  Avenue,  Boston,  Mass. 

Randall,  S.  A.,  35  Bowdoin  Avenue,  Boston,  Mass. 

Richardson,  Charles,  cor.  High  and  Oliver  Streets,  Boston,  Mass. 

Robertson,  W.  J.,  M.  C.  B.,  C.  V.  R.  R.,  St.  Albans,  Vt. 

Rich,  George  H.,  Lynn,  Mass. 

Reynolds,  John  N.,  The  Rookery,  Chicago,  111. 

Richards,  A.,  N.  Y.  &  N.  E.  R.  R.,  Norwood  Central,  Mass. 

Richards,  W.  D.,  150  Oliver  Street,  Boston,  Mass. 

Renshaw,  Alfred  H.,  care  of  Trojan  Coupler  Company,  Troy,  N.  Y. 

Russell,  Duncan  D.,  C  and  First  Streets,  South  Boston,  Mass. 

Ryder,  N.  F.,  149A  Milk  Street,  Boston,  Mass. 

Rollins,  J.  W.,  Jr.,  N.  Y.,  N.  H.  &  H.  R.  R.,  2  Park  Square,  Boston, 
Mass. 

Robinson,  J.  B.,  125  Milk  Street,  Boston,  Mass. 

Rifenburg,W.  D.,  Fitchburg  R.  R.,  55  E.  Central  Street,  Worcester, 
Mass. 

Robinson,  William,  Robinson  Radial  Truck,  620  Atlantic  Avenue, 

Boston,  Mass. 
Rood,  C.  E.,  735  Delaware  Avenue,  Buffalo,  N.  Y. 
Ripley,  J.  W.,  Mechanical  Engineer,  620  Atlantic  Avenue,  Boston, 

Mass. 

Randall,  Charles  E.,  care  of  Hancock  Inspirator  Company,  Watson 

Street,  Boston,  Mass. 
Robinson,  W.  H.,  care  of  Standard  Varnish  Company,  29  Broadway, 

New  York  City. 

Root,  W.  A.,  Vacuum  Oil  Company,  48  Purchase  Street,  Boston,  Mass. 
Sickel,  Welling  G.,  United  Rubber  Company,  Trenton,  N.  J. 
Spooner,  William  E.,  care  of  Edge  Nut  Lock  Company,  New  Bedford, 
Mass. 


27 


New  York  Office  for  Rails  and  Fastenings,  33  Wall  St. 


Established  1844. 

A.  *  E.  BURTON  *  CO., 

MANUFACTURERS  OF 

Brushes  and  Feather  Dusters, 

21  EXCHANGE  STREET,  BOSTON,  MASS. 

Factory  :  Cambridgeport.  Railroad  Brushes  a  Specialty. 


The  Safety  Car  Heating  and  Lighting  Co., 

160  BROADWAY,   NEW  YORK. 

HEATING  SYSTEM.  —  By  Hot  Water  circulation  and  direct  Steam  with  Regu- 
lating Devices.  Reliable  and  Uniform  Heat.  Economical  and  Rapid  Circulation. 
Gibbs  Automatic  Coupler  of  Westinghouse  type,  absolutely  steam  tight. 

LIGHTING  SYSTEM.  —  The  Celebrated  Pintsch  Compressed  Oil  Gas  method. 
In  use  on  ove,r  55,000  cars  in  Europe  and  America.  Adopted  by  the  U.  S.  Light- 
house Board  for  lighting  Buoys.  The  Best,  Most  Economical  and  only  Safe  Light 
for  Railroad  purposes.   In  Brilliancy  and  Cleanliness  unsurpassed. 

A.  W.  SOPER,  President.  C.  H.  HOWARD,  Secretary. 

ROBERT  ANDREWS,  Vice-President.  W.  R.  THOMAS,  Treasurer. 

ROBERT  M.  DIXON,  Mechanical  Engineer. 


CONSOLIDATED  ea 

i  and  Hot  Water  Systems 
Sewall  Couplers 

CAR-HEATING 

CO 

Electric  Heaters  for  Street  Cars 

CompresC^::igh,ing      ALBANY  N  Y 
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Simonds,  S.  W.,  Master  Mechanic,  Fitchburg  R.  R.,  Boston,  Mass. 
Sanborn,  F.  S.,  Car  Department,  F.  R.  R.,  Boston,  Mass. 
Stickney,  Abram  C,  Roadmaster,  B.  &  M.  R.  R.,  Lowell,  Mass. 
Sewall,  J.  H.,  291  Cumberland  Street,  Portland,  Me. 
Sabin,  A.  H.,  P.  O.  Box  85,  Long  Island  City,  N.  Y. 
Scott,  C,  Jr.,  1028  New  Market  Street,  Philadelphia,  Pa. 
Smith,  D.  A.,  B.  &  M.  R.  R.,  Charlestown,  Mass. 
Schoen,  C.  T.,  707  Betz  Building,  Philadelphia,  Pa. 

Spear,  S.  W.,  East  Buffalo  Iron  Works,  Buffalo,  N.  Y. 

Stearns,  J.  S.,  35  Willow  Street,  Beaver  Brook,  Waltham,  Mass. 

Sherburne,  F.  S.,  20  Canal  Street,  Boston,  Mass. 

Smith,  James,  340  Maverick  Street,  East  Boston,  Mass. 

Snow,  W.  W.,  Ramapo,  N.  Y. 

Swett,  George  B.,  Chelsea,  Mass. 

Stewart,  O.,  S.  M.  P.,  B.  &  A.  R.  R.,  Oldtown,  Me. 

Sutherland,  R.  D.,  M.  M.,  B.,  R.  B.  &  L.  R.  R.,  350  Atlantic  Avenue, 
Boston,  Mass. 

Sherburne,  C.  W.,  53  Oliver  Street,  Boston,  Mass. 

Sylvester,  J.  E.,  6  Oliver  Street,  Boston,  Mass. 

Sargent,  W.,  Jr.,  Bridgewater,  Mass.,  and  922  Havemeyer  Building, 

New  York  City. 
Sewall,  D.  D.,  Augusta,  Me. 

Swain,  Prof.  G.  F.,  Massachusetts   Institute   Technology,  Boston, 
Mass. 

Sinclair,  Angus,  77  Beach  Street,  East  Orange,  N.  J. 
Smith,  J.  N.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston,  Mass. 
Sampson,  J.W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Roxbury,  Mass. 
Snow,  F.  William,  Hillburn,  N.  Y. 
Sherburne,  Charles  H.,  53  Oliver  Street,  Boston,  Mass. 
Smith,  Eugene,  273  Washington  Street,  Boston,  Mass. 
Scales,  R.  P.,  ^3  Oliver  Street,  Boston,  Mass. 
Spooner,  Frank,  N.  Y.,  N.  H.  &  H.  R.  R.,  Fitchburg,  Mass. 
Soule,  W.  S.,  109  Kingston  Street,  Boston,  Mass. 
Spaulding,  Elmer  H.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Satterlee,  Harry  T.,  N.  Y.  &  N.  E.  R.  R.,  Norwood  Central,  Mass. 
Sears,  Edward  S.,  American  Decorative  Company,  116  Pearl  Street, 
Boston,  Mass. 

Thayer,  Albert,  N.  Y.,  N.  H.  &  H.  R.  R.,  Roxbury,  Mass. 
Tingley,  George  S.,  care  of  R.  Bliss  Manufacturing  Company,  Paw- 
tucket,  R.  I. 

Taft,  W.  H.,  S.  M.  P.,  B.  &  A.  R.  R.,  Boston,  Mass. 
Tyler,  Willard  C,  189  Broadway,  New  York  City. 
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Cleveland  Twist  Drill  Co., 


ESTABLISHED  1874. 


20  Years'  Experience  Manufacturing 

TWIST  DRILLS  AND  TOOLS. 

New  York  Office,  102  Reade  St.    Factory,  CLEVELAND,  Ohio. 


THE 


Burtis,  Patterson,  Sargent  Co., 


MANUFACTURERS  OF 


Cleveland,  Ohio.  

Hildreth  Varnish  Co., 

MANUFACTURERS  OF 

Standard  Railway  Varnishes, 

NEW  YORK  AND  CHICAGO. 

The  Evrns  Artificial  Leather  Co., 


MANUFACTURERS  OF 


..  MOROCCOLINE  .. 

For  Upholstering  Smoking  and  Dining  Car  Seats. 

a  perfect  leather  substitute. 
133  Pearl  Street,     -      Boston,  Mass. 


Twombly,  Fred.  M.,  M.  M.,  Prey.  Div.  N.  Y.,  X.  H.  &  H.  R.  R.,  Rox- 
bury,  Mass. 

Tracy,  H.  L.,  39  Cortlandt  Street,  New  York  City. 

Todd,  L.  C,  M.  M.,  B.  &  M.  R.  R.  Company,  Lyndonville,  Vt. 

Toothe,  Henry  W.,  Midvale  Steele  Company,  Philadelphia  Pa. 

Twombly,  A.  \V.,  M.  M.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Taunton,  Mass. 

ToplirT,  George  B.,  54  Kilby  Street,  Boston,  Mass. 

Turner,  Wendell  E.,  care  of  Massasoit  Manufacturing  Company,  Fall 

River,  Mass. 
Turner,  E.  K.,  53  State  Street,  Boston,  Mass. 

Thompson,  A.  W.,  care  of  Continuous  Rail  Joint  Company,  Newark, 
N.J. 

Thurber,  J.  L.,  care  of  Sherwin-Williams  Company,  178  Fulton  Street, 
New  York  City. 

Twining,  E.  H.  B.,  Edward  Smith  &  Co.,  Times  Building,  New  York 
City. 

Tyler,  William  P.,  care  of  Tyler  Tube  and  Pipe  Company,  Washington, 
Washington  County,  Pa. 

Upton,  Grafton,  care  of  Railroad  Commission,  20  Beacon  Street,  Bos- 
ton, Mass. 

Vaughan,  R.  H.,  Assistant  Traffic  Manager,  Monterey,  Mex.,Gulf  R.  R., 
29  Broadway,  New  York  City. 

Veghte,  Augustus,  Troy  Malleable  Iron  Company,  Troy,  N.  Y. 

Vanderbilt,  E.  W.,  126  Liberty  Street,  New  York  City. 

Wightman,  George  H.,  125  Milk  Street,  Boston,  Mass. 

Whitcomb,  William  W.,  620  Atlantic  Avenue,  Boston,  Mass. 

Woodward,  Joseph  T.,  97  Oliver  Street,  Boston,  Mass. 

Wiggin,  Charles  H.,  M.  M.,  Concord  Division  B.  &  M.  R.  R.  Com- 
pany, Concord,  N.  H. 

Whiteley,  F.  W.,  53  Oliver  Street,  Boston,  Mass. 

Wood,  Fred  E.,  51  Beverly  St.,  Boston,  Mass. 

Woodworth,  J.  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Kneeland  Street,  Boston, 
Mass. 

Weymer,  Jacob,  69  Berkeley  Place,  Brooklyn,  N.  Y. 

Whiting,  William  S.,  cor.  High  and  Purchase  Streets,  Boston,  Mass. 

Willis,  C.  W.,  20  Central  Wharf,  Boston,  Mass. 

Waldo,  Dr.  Leonard,  care  of  Waldo  Foundry,  Bridgeport,  Ct. 

Walling,  P.,  Superintendent*  Bridge  and  Buildings,  B.  &  M.  R.  R.,  10 

Monahan  Street,  Lowell,  Mass. 
Weymouth,  G.  W.,  Simonds  Rolling  Machine  Company,  Fitchburg, 

Mass. 

Woods,  John  M.,  31  Lancaster  Street,  Boston,  Mass. 
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T»i  WASHBURN  GAR  WHEEL  CO. 


HARTFORD,  CONN., 

MANUFACTURERS  OF 

Steel  Tired  Wheels, 

FOR 

Parlor  and  Sleeping  Cars, 
Passenger  Coaches, 
Locomotive  and  Tender  Trucks. 

W.  Dewees  Wood  Company, 


TRADE 


MARK. 


MANUFACTURERS  OF 


PATENT  PLANISHED  SHEET  IRON. 


December  10th,  1878. 
January  10th,  1882. 
January  1st,  1884. 
February  12th,  1884. 


PATENTED: 

March  4th,  1884. 
April  15th,  1884. 
June  10th,  1884. 
January  6th,  1S85. 


August  31st,  1886. 
Januarv  1st,  1889. 
January  17th,  1893. 


Guaranteed  fully  equal  in  all  respects  to  the  IMPORTED  RUSSIA  IRON.  Also 
WOOD'S  SMOOTH  FINISHED  SHEET  IRQNS  and  SHEET  STEEL 
of  different  qualities  CLEANED  AND  FREE  FROM  DUST. 


General  Off  ices  and  Works,  McKEESPORT,  PA. 

BRANCH  OFFICE,  111  WATER  ST.,  PITTSBURGH,  PA. 
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Winans,  W.  G.,  Treasurer,  Peerless  Rubber  Mfg.  Company,  16  Warren 

Street,  New  York. 
Whall,  Frank  R.,  care  of  Laminar  Fibre  Company,  180  Summer  Street, 

Boston,  Mass. 
Young,  John  V.,  620  Atlantic  Avenue,  Boston,  Mass. 
Zehnder,  William  D.,  care  of  Pennsylvania  Bolt  and  Nut  Company, 

Lebanon,  Pa. 


The  Secretary  will  be  grateful  to  any  member  whh 
will  inform  him  of  the  present  address  of  the  follow- 
ing members : 

Geo.  A.  Haggerty. 
Edwin  F.  Peckham. 


The  Ohio  Locomotive  Injector 

Economical  in  Use  of  Steam. 

Takes  less  steam  to  operate  it,  lias  unusual  range 
of  delivery,  and  works  equally  well  whether  ^ mini- 
mum or  maximum  quantity  of  water  is  required. 

Frank  W.   Furry,  General  Manager, 
wadswokth.  o.  >  502  Monadnock  Block,  Chicago. 


PUTNAM  MACHINE  CO., 

FITCHBURG,  MASS. 


WE  TOOLS, 


BOLT  CUTTERS. 

Made  in  all  Sizes  to 
Cut  from  1-4  in.  to  6  in. 

Also  J|lj§jj|jJ 
SEPARATE  HEADS  and    METAL  WORKING    ,_t£^M  - 

D,ES.                 MACHINERY.  Neif%^K«e, 
ACCURATE,  DURABLE.  RAPID.  SIMPLE. 

Swett  Gar  Wheel  &  Foundry  Go. 

CHILLED 

Car  Wheels, 

CHELSEA,  MASS. 

GEO.  W.  SWETT,  Prest.  GEO.  B.  SWETT,  Sec.  &.  Treas. 

»  HIE    AVI  BEST  YORKSHIRE 

TAYLOR  »*-*s£*>m 

 ALSO  


Taylor  Iron  Piston  Rods,  Axles  and  Crank  Pins, 

USED  BY  THE  LEADING  RAILROADS. 


RBJIICU [  T'ffc      "  SPECIAL "  and  " TITANIC " 
.  MUontl  0  steels. 


Sole  Representatives  in  the  United  States, 

B.  JVX.  Jones  Co., 

Nos.  11  and  13  OLIVER  STREET,  BOSTON. 
No.  143  LIBERTY  STREET  NEW  YORK. 
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The  BUTLER  PRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
195,000  SET  NOW  IN  USE. 

Adopted  by  75  Railroad  and  Car  Companies  ;  Easily  Applied  ; 
An  Absolute  Spring  Protector  ;    Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 


William  W.  Wun 


GEOKGE  C.  EWIXG,  CFIAKLK9  H.   Bl  KEAQE, 


Pres.  and  Gen.  Mgr.  >"Pt. 


eretary  and  Treasurer. 


Composite  Brake  =  Shoe  Co., 

PROPRIETORS  AND  MANUFACTURERS. 


A  COMPOSITE  SHOE 

With  wooden  plugs  firmly  imbedded  on  a  locking  device.  Increased  WEARING  an* 
P>BE\KiNu  service  obtained.  Retards  a  tram  quickly  without  the  usual  lcrkmg  and  jump- 
ing. Less  pressure  on  the  brakes  required,  thereby  less  -  wear  and  tear  on  the  trucks 
ami  wheels.  Correspondence  solicited. 

MAJfUFACTUBBD  AT  620   AtlRlltiC  AVC, 

Boston,  Philadelphia,  Pittsburg,  Boston,  Mass. 

Chicago,  and  San  Francisco- 


BOSTON  PLATE  &  WINDOW  GLASS  GO, 

261  to  289  A  STREET,  SOUTH  BOSTON,  MASS. 

BRANCH  STORE,  20  CANAL  STREET,  BOSTON, 

Window  and  Plate  Glass. 

CAR  CLASS  OF  ALL  KINDS. 

Superior   Railway  Varnishes 

—  AND  — 

ABC  Surfacers. 

Send  for   Descriptive   Pamphlet  to 

Murphy  Varnish  Company, 

Newark,  Boston,  Cleveland,  St.  Louis,  Chicago. 
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F.  W.   DEVOE  &  CO.'S 

Railway  Varnishes,  Coach  and  Car  Colors, 

STATION  PAINTS,  BRUSHES, 

Are  Standards  on  all  the  Important  Railway  Systems. 

Our  "PERGRADUS"  SYSTEM  is  Unrivalled  for  Cars. 

FOR  SALE  BY 

Charles  Richardson  &  Co., 

BOSTON. 


Fairbanks  Standard  Scales. 

SECTION  HAND  CARS,  BAGGAGE  BARROWS, 

FREIGHT  TRUCKS,  COPYING  PRESSES,  R.  R.  SUPPLIES. 

BABBITT,  ANTI-FRICTION  AND  PHOSPHOR-BRONZE  METALS. 

B  THE  FAIRBANKS  CO., 

^egggJsL  77  and  79  Milk  St., 

*^^^!>  BOSTON      -      -  MASS. 

JOHN  W.  MASURY  *  SON, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway 

PAINTS  AND  VARNISHES, 

NEW  YORK  AND  CHICAGO. 


National  Tube  Works  Company, 

Manufacturers  of 

Wrought  Iron  and  Steel  Tubular  Goods 

Of  all  descriptions,  from  1-8  to  24  inches  diameter. 

LOCOMOTIVE  TUBES  AND  INJECTORS  A  SPECIALTY. 

SALES  OFFICES  : 

Boston.       New  York        Pittsburgh.       Chicago.       St.  Louis. 


ESTABLISHED  182G, 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 

ORIGINAL,  MANUFACTURERS  OF 

AIR  BRAKE,  CAR  HEATING,  jglSS^ 

WATER,  STEAM,  TM  AND  TENDER 

HOSE. 

6'ASKif§,  Packer©*, 


CAR 

heating!  • 


Host-  #o. 


MECHANICAL  RUBBER  GOODS  FOR  RAILROADS.    \$V  fiEV^S 


WAKEBOOMS  : 
BOSTON;      .  ,       L,  , 
256,  258,  260  Devonshire  Street. 

NEW  YORK:     „     ,  p 

100  Chambers  Street, 

CHICAGO: 

107-109  Madison  Street. 

ST.  LOUIS : 

Ninth  St.  and  Washington  Av- 

PHILADELPHIA: 

14  No.  4th  Street. 

BALTIMORE : 

28  Light  Street. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  XT.  8.  A. 

Complete    Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 

PITTSBURGH, 

PHILADELPHIA. 


WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
* '  EXCELLENCE  of  Design ,  Material  and  Workmanship  in  Steel- 
tired  Wheels." 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,  F»A. 


'J 


TROYj  TNT.  Y. 


New  York  Office,  No.  49  Wall  Street 

C.  B.  TYPE. 


The  kuuckle  may  be  thrown  open  for  coupling  by  the  hand 
rod  at  the  side  of  the  car,  rendering  it  unnecessary  for  train- 
men  to  go  between  the  cars  to  open  the  knuckle. 


THE  STRONGEST  AND  THE  ONLY  SAFETY  COUPLER. 


GIVE   IT   A.  TlfcliVL, 


Challenge  Liquid  Fish  Glue. 

THE  BEST  FOR  ALL  PURPOSES. 

XJIVICXTC  GLUE  CO., 

128  OLIVER  ST.,  BOSTON,  MASS. 

C.  H.  DALE,  Pres.  &  Gen.  Manager.  C.  C.  MILLKR.  Tre»s.  BROWN  CALDWELL,  Sce'y. 

H.  W.  O'KVKRS,  Gen.  Sales  Agent. 

PEERLESS  RUBBER  MFG.  CO., 

16  WARREN  ST.,    -----      NEW  YORK. 

AIR  BRAKE  HOSE,  STEAM  HOSE, 

Rainbow  Packing,  Eclipse  Gasket,  Peerless  Piston  Packing. 


WE  MAKE  A  SPECIALTY  OF  RUBBER  SUPPLIES  FOR  RAILROADS. 


3§ 


OOEOXEOOE  H.  LLOYD, 

Central  Ironworks  Steel  and  Iron  Boiler  and  Tank  Plates, 

89  MASON  BUILDING,  BOSTON. 

UNIVERSAL   STEEIv   ^^TI>    IROX  J^I^^VTRS 

up  to  42  in.  wide,  3  in.  thick,  and  SO  feet  long. 
SPECIAL  PLATES  FOR  LOCOMOTIVE  TENDER  SERVICE. 
PURE  GOLD  CHARCOAL  IRON  FOR  ENGINE  ROD  FORGINGS. 
AMERICAN  AKD   BRIGHT  TIIIV, 

fully  equal  to  "  M.  F."  and  Standard  English  brands, 
r*.  O-  Box  Telephone  1216. 

LOW  WIOOR^MmiElRON 

FOR 

Stay  Bolts  and  Locomotive  Forcings. 


Manufacturer 
of  all  kinds  of 


BOHLER  BROS.  STYR1AN  TOOL  STEELS. 

Sole  Agents  in  the  United  States : 

Houghton    <fe  Richards, 

150  OLIVER  STREET,  BOSTON.  

JP^TEm  Gray, 

12  MARSHALL  ST.,  BOSTON,  MASS., 

Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OIL  CANS. 

Station,  Street  Switch,  Semaphore  and  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 

ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 

THE  L/lQONId  CdR  CO. 

MANUFACTURERS  OF 

RAILWAY  &  ELECTRIC  STREET  CARS 

AND  ELECTRIC  TRUCKS  OF  ALL  KINDS. 

Gray  Iron  Castings,  Malleable  Iron,  Chilled  Wheels,  Homogeneous  and  Steel 
Castings.  Gregg's  Steam  Trap  for  Railway  Cars. 

PERLEY  PUTNAM,  Prest.  and  Gen.  Man.  ■    -  .fell! 

W.  E.  PUTNAM,  Secy,  and  Treas.  LACONIA,    V$,  If. 
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MECHANICS'  IRON  FOUNDRY  CO., 


MANUFACTURERS  OF 


IRON  CASTINGS 

38  Kemble  Street,  Boston,  Mass. 


The  Collins  Press 


You  can  always 
find fine  illustrated 
forms  running  on 
our  front  delivery 
Stop  Cylinders. 


WILL  INTEREST  THE  PROFESSIONAL 
MECHANIC  AND  ENGINEER  IN  ITS 
COMPLETE  AND  EFFICIENT  PLANT 
FOR  THE  RAPID  AND  CORRECT 
EXECUTION  OF  DIFFICULT  PRINT- 
ING ORDERS. 

You  are  invited  to  visit  and  inspect         W£  PRODUCE  THE  BOOK 
our  workrooms.  COMPLETE. 
75  Milton  Place,  Boston 

L.  J.  McCLOSKEY  *  CO., 

MANUFACTURERS  OF 

Finest  Railway  Varnishes  and  Japans 

LIQUID  ROYAL  WOOD  FILLER,  AND  FILLER  AND  STAIN  COMBINED. 

PHILADELPHIA  .-Hid  BOSTON,  U.S.A. 
NEW  ENGLAND  BRANCH : 

No.  35  Hartford  Street,  Boston.       ALVIN  PHILLIPS,  Manager. 


THE  NORTON 


Original  Bail-Bear- 
ing, Self-Lubricat- 

RATCHET  SCREW  JACK 

is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway 
Jack  in  the  WORLD.  10  to  75  Tons. 
Fully  guaranteed. 

A.  O.  NORTON, 

97  Oliver  Street,  -  -  -  Boston. 


JOURNAL  JACK. 


S  tons. 
10  inches  high. 
0  inches  rise. 
20  lbs.  weight. 


CHARLES  SCOTT  SPRING  CO. 

PHILADELPHIA. 

CHICAGO:  ST.  LOUIS: 

1421  Monadnock  Block.        1417  Union  Trust  Building. 

WW 

Elliptic  and  Spiral  Springs 

OF    ALL  DESCRIPTIONS. 


The  Sherwin-Williams  Co. 

Paint  Manufacturers. 
Standard 

Paints  and  Colors  for 

Railway  Use. 

CLEVELAND. 
CHICAGO* 
NEW  YORK 


4< 


(DflSSASOIT  flFG.  (0. 

Cotton  Mops  &  Wicks, 

COTTON  WASTE  of  all  kinds, 

White  and  Colored. 


WENDELL.  E.  TURNER,  Treas. 

FALL  RIVER,  MASS.,  U.  S.  A. 


BBOS.    £z  CO. 

(Formerly  WILLIAMS,  PAGE  8c  CO.) 

MANUFACTURERS  OF  AND  DEALERS  IN 

Railway  Supplies, 

Railway  and  Steamship  Lamps,  Car  Trimmings,  Burners 
and  Fine  Brass  Goods. 

OUR  " EUREKA"  CAR  LAMPS 

GIVE  MORE  LIGHT  THAN  ANY  OTHER  LAMP  OR  CAR-LIGHTING 
DEVICE  MADE. 

227  to  233  Cambridge  St., 

Telephone  835..  BOSTON. 


For  This  and  Other  Unoccupied  Space 

Apply  to 

New  England  Railroad  Club, 

EDWARD  L.  JANES,  Secy.   P.  O.  Box  1158, 

BOSTON,  MASS. 
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BURNS'  AUTOMATIC  CAR  COUPLER. 

NEW  YORK  OFFICE,  1014  Havemeyer  Building,  26  Corllandt  St. 


MANUFACTURED  BY  THE 

SYRACUSE  MALLEABLE  IRON  WORKS, 

SYRACUSE;    JV«  Y» 

CYPRESS 


FROM  THE  STUMP. 


Our  CYPRESS  SHINGLES  will  last  3  or 
4  times  as  long  as  Pine  or  Cedar. 


Cypress  Gutters  and  Conductors 

Are  Better  and  More  Durable  than  Tin  or  Galvanized  Iron. 
CYPRESS    DOORS    AIME>  FINISH. 

The  A.  T-  Stearns  Lumber  Co. 

Main  Office,  Mills  and  Wharves  at  Neponset,  ^ 
Office  and  Exhibit,  166  Devonshire  Street,     ,  BOSTON. 
Office  and  Warerooms,  104  Friend  Street,  ) 


P.  0.  Address, 
NEPONSET,  BOSTON,  MASS. 
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United  States  Metallic  Packing  Co. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

In  use  on  over  350  Railroads. 
SAVES    FIRST  COST  IN    LESS  THAN  2  YEARS. 

Office,  610  Bullitt  Building,     )  pm|  .nF,  pH|.  p. 
Works,  427  North  13th  Street,  $  rmLftUCLrmft'  ™' 

THEJ   NE)W   PATTERN  *S 

HANCOCK 

LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  with  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


THE  HANCOCK  INSPIRATOR  CO, 

BOSTON,  HASS. 


XJ<SI£  THE) 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J. 

PENNSYLVANIA  BOLT  AND  NUT  CO., 

LEBANON,  PA. 

 Manufacturers  of  ■ 

Machine  Bolts,  Lag  Screws,  Beiler  and  Bridge  Rivets, 

Track  Bolts,  Gimlet  Pointed  Coach  Screws,  Hot  Pressed  Nuts, 

Bolt  Ends,  Turn  Buckles,  Cold  Punched  Nuts, 

Bar  Iron,  Car  Forgings  and  Arch  Bars,  Structural  and  Electrical  Forgings. 

Chamfered,  Trimmed  and  Reamed  Nuts  (Cold  Punched),  and  Hot 
Pressed  Nuts  with  "  Reamed  Holes  "  a  Specialty. 

WE   PRODUCE   40,000    TONS    BAR    IRON  ANNUALLY. 
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jIRF\NECNHCHrVice-Pres.     GEO.  W.  MORRIS,  Gen.  Mgr.     p.'  N.'  FR^NCII  "oVnTSiipt 

A.  FRENCH  SPRING  CO., 

r»  i  1 1;   to  v  i  r    *  *  9  Penna. 

ELLIPTIC  AND  SPIRAL  SPRINGS 

OF  EVERY  DESCRIPTION. 

C.  S.  HENRY,  General  Eastern  Agent, 

88  Boreel  Building,  New  York. 

Standard  Varnish  Works, 


D.  C  NOBLE,  Sec.  and  Treas. 


29  Broadway, 

NEW  YORK. 


2629  Dearborn  Street, 

CHICAGO. 


23  Billeter  Street, 

LONDON,  ENG. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 


(29  Washington  Street, 

BOSTON. 


338  Broadway, 

NEW  YORK. 


oterlingw0rthpattn^ 
Rolled  Steel  Beam 


RAMAPO  WHEEL  AND  FOUNDRY  CO. 

RAMAPO,  HJ".  Y. 
CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 

RAMAPO   IRON  WORKS, 

HII,I,BCRN,  IV.  Y. 
AUTOMATIC   SWITCH  STANDS. 
SPRING  RAIL, 
PLATE,  BOLTED   AND   YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS°  CASTINGS. 

SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MIDVALE  LOCOMOTIVE  TIRES  and  FORGINGS. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 

Locomotive  Steam  Gauges, 
Farrington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 
S3   OIvrVBK  STREET, 
BOSTON. 
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THE  CHAPMAN  JACK. 

.  .  PATENTED  . 

Always  Lubricated  and  Ready  for  Use, 


THE 

Chapman  Jack  Co 

CLEVELAND,  O. 


THE  DRAKE  *  WIERS  CO., 

CLEXTELAND ,  OHIO- 


ASPHALT  Q  A  li?  ROOFING 

THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


ap 

CO 

GO 

35 

.EE 

rc 

-3 

CO 

co 

33 

rd 

"53 

CD 

2 

Co 

In  use  by  over  TO  Railroads.    Twelve  years  successful  use  without  a 
single  failure.    A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 


5,  LATROBE  STEEL  WORKS, 

MANUFACTURERS  OF 

LOCOMOTIVES  inrxcl  CAR  WHEJE^L 


TIRES 
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Works  and  Main  Office,  LATROBE,  Pennsylvania. 

Branch  Office,  BULLITT  BUILDING,  Philadelphia. 


SPECIALTIES  : 

HEW  YORK.     THE  SERV1S  TIE  PLATE, 

CATTLE  GUARDS, 
METAL  SAWING  MACHINES. 
WRECKING  FROGS, 
CAR  DOOR  EQUIPMENTS, 


CHIQflQO. 


CAR  VENTILATORS. 


THE   COLLINS   PRCSI,   16   MILTON   PUCt.  BOSTON. 


PROCEEDINGS 
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1Rew  lEnolanb  IRatfroab  Club. 


Meeting  held  at   Wesleyan  Hall,  36  Bromfield  Street,  Boston,  on 
Wednesday  evening,  April  10,  1895. 


President  L.  M.  Butler  occupied  the  chair  and  called  the  meet- 
ing to  order  shortly  before  eight  o'clock,  and  said  :  — 

The  Nominating  Committee,  which  was  previously  appointed,  was  by 
action  at  our  last  meeting  to  continue  to  this  meeting.  The  Finance 
Committee  was  not  elected,  and  action  in  regard  to  that  matter  re- 
mains yet  to  be  taken.  Is  that  committee  ready  to  report  further? 
It  was  proposed  to  continue  the  Nominating  Committee,  and  it  was 
proposed  to  reduce  the  number  of  members  of  the  Finance  Committee 
from  nine  to  three,  and  that  an  Auditing  Committee  be  appointed.  I 
do  not  see  that  we  can,  under  these  By-Laws,  change  the  number  of  the 
Finance  Committee  very  well  without  changing  the  By-Laws.  Regular 
notice  has  not  been  given  as  required,  so  I  do  not  see  that  we  can 
change  them.  As  I  understand,  there  has  been  no  Auditing  Com- 
mittee appointed.  That  is  something  new.  I  am  ready  to  hear  any 
suggestion  or  anything  that  is  to  be  said  on  this  point.  The  Nominat- 
ing Committee  perhaps  have  formulated  some  ideas  which  they  wish 
to  present.    If  they  have,  there  is  an  opportunity. 
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Mr.  J.  W.  Marden.  Mr.  President,  your  Nominating  Committee 
ask  to  have  the  matter  of  the  Finance  Committee  laid  over  for  the 
purpose  of  reducing  it  to  three.  They  were  under  the  impression  that 
a  written  notification  should  have  been  given  to  the  Club  at  our  last 
meeting  to  have  the  By-Laws  revised  at  our  present  meeting.  With 
that  understanding,  they  have  made  no  provision  to  have  a  Finance 
Committee  exceeding  three.  I  have  no  further  authority  in  the  matter 
until  the  committee  are  again  called  together. 

Mr.  J.  Medway.  Mr.  President,  can  we  not  amend  our  Consti- 
tution ? 

The  President.  I  think  we  cannot  amend  the  By-Laws  without 
giving  thirty  days'  notice  in  writing.  That  should  have  been  done  at 
our  last  meeting.    A  verbal  notice  does  not  answer  the  purpose. 

Mr.  Medway.    May  we  not  do  that  here  constitutionally? 

The  President.    I  think  not. 

Mr.  Medway.  Then,  Mr.  President,  I  would  give  that  notice  in 
writing  now  for  our  next  meeting. 

Mr.  F.  D.  Adams.  Mr.  President,  I  understood  a  suggestion  was 
entertained  or  there  was  talk  that  the  whole  Constitution  should  be 
revised,  and  that  a  committee  should  be  appointed  specially  for  that 
purpose,  as  our  Club  has  grown  now  to  be  quite  extensive  in  its  mem- 
bership. When  the  Constitution  was  written  the  Club  was  very  small. 
It  would  seem  as  though  that  would  be  a  very  advisable  course,  and  if 
that  was  to  be  done,  it  would  seem  as  though  this  move,  perhaps,  would 
not  be  advisable  ;  that  we  had  better  do  all  under  one  head,  and  let 
this  committee  that  is  appointed  to  revise  the  Constitution  make  such 
changes,  or  present  what  they  think  advisable  at  the  next  meeting, 
which  would  accomplish  the  whole  thing  as  well  as  Mr.  Medway' s 
suggestion  of  a  change  in  one  particular  article  of  the  Constitution. 
If  I  understand  it,  the  idea  of  the  parties  suggesting  this  plan  seems  to 
be  a  good  one,  that  the  Constitution  and  By-Laws  of  the  Club  be 
revised.  I  do  not  know  as  I  am  prepared  to  make  a  motion  to  that 
effect,  but  if  there  are  others  who  have  some  ideas  in  relation  to  it,  I 
would  like  to  hear  from  them. 

Mr.  F.  M.  Curtis.  Mr.  President,  there  is  no  article  in  the  Consti- 
tution and  By-Laws  that  looks  to  the  appointing  of  a  Nominating  Com- 
mittee. I  think  the  entire  thing  is  out  of  the  question,  and  that  the  com- 
mittee that  Mr.  Adams  speaks  of  is  entirely  proper.  There  is  nothing 
in  the  Constitution  and  By-Laws  that  says  a  Nominating  Committee  shall 
be  appointed,  consequently  the  appointment  of  any  Nominating  Com- 
mittee for  any  officers  of  the  Club  for  another  meeting  is  entirely  illegal. 
The  President.    I  would  inquire  if  that  has  not  been  customary  ? 
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Mr.  Curtis.  It  has  been,  Mr.  President,  but  it  does  not  make  any 
difference  about  the  custom.  The  By-Laws  are  such  that  no  custom 
can  void  what  the  By-Laws  say. 

Mr.  Adams.  I  would  like  to  hear,  Mr.  President,  what  the  Constitu- 
tion says  in  relation  to  officers.  I  do  not  think,  whether  it  has  been 
done  by  a  committee  or  otherwise,  it  would  make  any  difference  as  to 
the  constitutionality  of  the  election  of  the  officers,  whether  they  are 
brought  before  the  Club  by  a  committee  or  nominated  in  open  club. 

Mr.  Curtis.    The  Constitution  plainly  says  — 

Mr.  Adams.    Wait  a  moment,  Mr.  Curtis,  until  I  get  through.  I 
believe  I  have  the  floor. 

The  President.    Mr.  Adams  has  the  floor. 

Mr.  Adams.  I  do  not  see  how  that  would  affect  the  constitutionality 
of  the  election  of  officers  at  all  one  way  or  another.  If  the  Club  sees 
fit  to  elect  their  officers  or  bring  a  list  of  officers  before  the  Club 
through  a  nominating  committee,  they  would  have  a  perfect  right  to, 
whether  the  Constitution  said  so  or  not.    It  strikes  me  so. 

Mr.  Curtis.  The  Constitution  says  plainly  they  shall  be  nominated 
from  the  floor.  I  do  not  know  whether  it  is  good  for  anything  or  not, 
but  under  the  circumstances  it  seems  to  me  the  Constitution  should  be 
conformed  to. 

Mr.  Adams.  Does  it  say  that?  I  would  like  to  hear  that  part  of  it 
read.    I  do  not  know  what  it  does  say. 

The  President.  I  will  find  it  and  read  it :  "  The  officers  of  the 
New  England  Railroad  Club  shall  be  elected  by  a  majority  ballot  at 
the  annual  meeting,  and  shall  hold  their  respective  offices  for  the  term 
of  one  year,  or  until  their  successors  are  chosen.  Any  vacancy  occur- 
ring may  be  filled  at  any  regular  meeting  of  the  Club." 

Mr.  Adams.  Mr.  President,  that  does  not  say  they  shall  not  be 
nominated  by  a  nominating  committee.  It  does  not  interfere  at  all 
with  this  plan.  I  infer  from  Mr.  Curtis's  remarks  that  he  rather  ob- 
jects to  the  election  of  the  present  officers.  Perhaps  I  am  wrong,  but 
so  far  as  the  constitutionality  or  legality  of  the  election  of  these  officers 
is  concerned,  Jhey  are  legally  elected  according  to  the  Constitution,  if 
I  understand  it. 

Mr.  Curtis.  The  gentleman  is  in  fault  as  far  as  the  officers  of  the 
Club  are  concerned.  I  do  not  object  to  the  officers  elected,  and  will 
do  the  best  I  can  to  assist  the- Club  in  any  way,  shape,  or  manner,  but 
the  appointment  of  a  nominating  committee  has  simply  been  a  custom, 
nothing  else. 

Mr.  Adams.    It  is  a  custom  universally  adopted  by  all  bodies. 

Mr.  Curtis.    It  does  not  make  any  difference  about  custom,  as  far 
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as  the  Constitution  and  By-Laws  go.  The  Constitution  does  not  provide 
for  a  nominating  committee  that  shall  present  candidates  for  office  for 
the  ensuing  year. 

The  President.  I  would  say  that  while  I  do  not  remember  seeing 
anything  in  the  Constitution  and  By-Laws  that  there  shall  be  a  nominat- 
ing committee  appointed,  neither  do  I  find  anything  against  the  Club 
having  the  right,  if  it  chooses,  of  appointing  a  nominating  committee 
to  present  names  here  to  be  balloted  upon.  While  that  is  so,  I  do  not 
understand  that  any  member  here  is  under  any  obligation  to  ballot  for 
a  single  name  presented  by  that  committee.  He  is  at  perfect  liberty 
to  ballot  for  whom  he  chooses.  I  think  the  election  of  officers  was 
something  that  cannot  be  excepted  to  very  well.  The  Club  certainly 
has  a  right  to  appoint  any  committee  it  chooses. 

Mr.  Curtis.  I  do  not  want  it  understood,  Mr.  President,  that  I 
have  any  objection  to  any  officer,  and  I  will  give  him  my  hearty 
support  in  any  way  I  can.  It  was  a  practice  begun  years  ago,  and  I 
simply  claim  that  a  nominating  committee  had  no  right  to  bring  in  the 
names  as  they  did,  and  it  is  not  in  accordance  with  the  By-Laws. 

The  President.  Well,  the  Chair  is  ready  to  entertain  any  motion 
for  the  settlement  of  this  business  about  the  Finance  Committee,  in 
relation  to  what  action  shall  be  taken. 

Mr.  James  Smith.  Mr.  President,  in  the  absence  of  a  clause  of  that 
kind  this  Club,  the  same  as  all  other  clubs  and  conventions  of  every 
name  and  nature,  has  but  one  thing  to  do,  and  that  is  to  fall  back 
upon  the  common  usages  of  parliamentary  law  governing  bodies. 
Now,  sir,  there  is  scarcely  a  convention  of  any  kind  held  in  Boston 
where  there  are  offices  to  be  filled  but  what  they  appoint  a  nominating 
committee,  whether  they  have  by-laws  or  whether  they  have  not. 
That  is  the  custom  of  the  country  in  which  we  live  j  and  while  I  respect 
what  Mr.  Curtis  has  stated,  and  I  do  not  doubt  that  he  is  perfectly 
honest  in  his  conclusion,  I  have  no  reason  to  think  otherwise,  still  I 
beg  leave,  sir,  to  differ  with  him.  I  believe  that  this  Club  has  the 
right,  in  the  absence  of  a  by-law  in  respect  to  that  matter,  to  appoint 
a  committee  to  nominate  a  list  of  officers,  and  have  that  committee 
make  their  report  at  the  monthly  meeting  of  this  Club  of  the  list  of 
names  they  have  selected,  and  then,  as  the  presiding  officer  has  well 
stated,  each  member  has  the  right  to  vote  for  all  of  that  list  as  pre- 
sented, or  select  a  new  list,  as- each  chooses.  That  is  proper.  I  think 
that  we  have  a  perfect  right  to  appoint  a  committee,  and  the  precedent 
has  been  established  for  years  in  this  Club.  I  think  it  is  perfectly  in 
accordance  with  parliamentary  law  and  usage  in  this  Commonwealth 
and  in  eveiy  other  Commonwealth  throughout  the  United  States  of 
America.  {Applause.) 
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Mr.  Mardex.    Mr.  President,  I  think  Mr.  Smith  is  right ;  in  fact,  I 
know  he  is  right.    I  had  quite  a  little  experience  some  years  ago  in 
parliamentary  law.  Your  Nominating  Committee  was  nominated  by  some 
members  of 'the  Club  and  voted  for  by  the  Club,  and,  with  the  excep- 
tion of  myself  perhaps,  it  was  composed  of  some  of  your  best  mem- 
bers.   That  committee  assembled  and  carefully  studied  the  situation, 
and  without  any  prejudice  whatever  submitted  to  you  a  list  of  names 
for  either  your  approval  or  disapproval.    Now,  there  has  been  quite  a 
little  said  adversely  to  what  your  committee  has  done,  and  we  want  it 
distinctly  understood  that  there  was  no  personal  feeling  in  our  minds  in 
any  wav  whatever  in  regard  to  the  members  of  the  Club  that  were  pre- 
sented for  your  approval.    As  for  myself,  and  I  think  I  speak  for  all 
the  other  members,  I  know  that  I  had  no  personal  feeling.    We  were 
working  for  the  Club  in  the  best  way  we  could,  and,  as  your  President 
has  said,  everv  member  of  the  Club  had  a  perfect  right  to  vote  for  or 
against  any  name  that  we  presented.    Now,  as  far  as  continuing  the 
Nominating  Committee  is  concerned,  for  myself  I  would  very  much 
rather  withdraw  from  it,  but  it  is  perfectly  legal  for  you  to  continue 
that  committee  if  you  wish  to  do  so. 

Mr.  Adams.  It  seems  to  me  that  if  the  Constitution  is  ever  going  to 
be  amended,  now  is  the  time  to  do  it;  and  if  it  is  in  order,  I  would 
move  you,  Mr.  President,  that  a  committee  of  three  or  five,  as  may  be 
thought  best,  be  appointed  to  revise  the  Constitution  and  By-Laws. 

Mr.  Curtis.  Mr.  President.  I  second  the  motion,  and  in  seconding 
it  I  would  say  that  it  is  not  a  personal  matter  with  me  that  I  say  what 
I  do  in  regard  to  the  Nominating  Committee.  I  simply  say  the 
By-Laws  of  this  Club  are  almost  useless.  It  is  certain1}-  a  desirable 
thing,  as  Mr.  Adams  has  said,  to  revise  the  Constitution  and  have  it  in 
such  a  form  that  nobody  can  make  an  exception.  I  did  not  make 
my  suggestion  because  of  any  objection  to  the  officers  elected,  or  be- 
cause I  was  defeated  at  the  last  meeting.  I  simply  say  that  I  think 
matters  of  this  kind  have  been  conducted  in  rather  a  loose  way,  and  I 
wish  they  might  hereafter  be  conducted  in  a  manner  no  one  can  question. 

The  President.  There  is  a  motion  before  the  house  that  a  com- 
mittee  of  three  or  five  be  appointed  by  the  Club  to  take  up  the  matter 
of  the  revision  of  the  Constitution  and  By-Laws  governing  this  Club. 
The  By-Laws  as  they  are  at  present  were  adopted  when  there  were  but 
fifty  or  seventy-five  members  in  the  Club.  It  is  now  larger,  and  more 
things  are  at  stake,  and  they  need  modernizing  the  same  as  other 
things  do,  and  this  matter  is  now  before  the  Club  for  action  at  some 
future  meeting.  What  would  be  your  idea,  Mr.  Adams,  as  to  when 
that  committee  should  report? 
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Mr.  Adams.    At  the  next  meeting,  if  possible. 

Mr.  F.  M.  Twombly.  Mr.  President,  I  would  like  to  inquire  if  the 
Executive  Committee  has  a  recommendation  to  make  to  the  Club  on 
this  subject. 

The  President.  There  were  some  minutes  made  of  that.  I  cannot 
tell  exactly  what  they  were.  The  Executive  Committee  was  in  session 
last  month. 

Mr.  Twombly.  My  object  in  bringing  that  up  was  to  see  how  far 
they  varied  from  Mr.  Adams's  motion. 

The  President.    The  Secretary  will  read  the  minutes. 

The  Secretary.  "  The  Executive  Committee  recommend  that  a  com- 
mittee of  three  be  appointed  at  the  next  meeting  to  revise  the  Consti- 
tution and  By-Laws,  and  report  at  the  October  meeting."  That  was  the 
recommendation  of  the  Executive  Committee. 

Mr.  Adams.    It  gives  them  more  time,  that  is  all. 

The  President.  That  would  be  the  same  thing  as  Mr.  Adams's 
motion,  only  giving  more  time. 

Mr.  Adams.    I  have  no  objection  to  that. 

Mr.  Twombly.  I  see  no  objection  to  their  reporting  at  the  next 
meeting,  if  they  can  do  so.  The  committee  can  get  it  done  in  a  month, 
can't  they? 

The  President.  Are  you  ready  for  the  question?  It  is  moved  and 
seconded  that  a  committee  of  three  be  appointed  to  revise  the  Consti- 
tution and  By-Laws  of  this  Club,  and,  if  they  can,  report  at  the  next 
meeting.  (The  motion  was  carried.)  How  shall  that  committee  be 
appointed? 

Mr.  James  Smith.    By  the  Chair. 

The  President,  Of  course,  I  have  no  objection  to  doing  anything 
that  the  Club  desires  in  that  line,  but  I  should  be  quite  as  well  pleased 
myself  to  have  it  done  by  nomination. 

Mr.  Adams.  Mr.  President,  in  regard  to  the  nominating  of  this 
committee,  it  of  course  requires  a  little  thought  on  the  part  of  the 
President. 

The  President.  Certainly. 

Mr.  Adams.  If  the  nomination  was  made  in  open  meeting  it  might 
be  done  thoughtlessly  and  hastily ;  perhaps  we  should  not  get  the  best 
men  for  the  purpose.  This  is  quite  an  important  matter,  and  it  seems  to 
me  that  if  the  President  was  to  appoint  them,  he  should  take  time  to 
think  it  over  for  several  days,  and  let  the  Secretary  notify  such  men  as 
the  President  may  select  for  that  committee.  It  strikes  me  that  would 
be  the  safest  way.  Of  course  it  is  a  matter  of  importance  that  we  get 
members  who  are  well  qualified  for  that  duty.    I  want  it  understood 


YOSE     CLIFF  M/1NUF/ICTUR1NQ  CO., 

39   Cortlandt   «S*.9   New  Yorfe. 

MANUFACTURERS  OF 

KING'S  "YIELDING  SIDE  BEARING" 

FOR 

FREIGHT  AND  PASSENGER  CARS  AND  L0C0M0TIYE  TENDERS. 

11       Save  your  Wheel  Flanges.    Increase  the  durability  of  your 
Trucks  and  Cars.    Allow  your  cars  to  curve  easily  and  Becure 
PAT.  NOV.  8,  '81;  MAR.  6,  '83.  Economy  in  freight  service. 


ESTABLISHED  1826.  INCORPORATED  1866. 

PRESBREY  STOVE    LINING  COMPANY, 

FIRE  BRICK/5 STOVE  LININGS 

FIRE  CLAY,  FIRE  MORTAR,  GRANITE  CLAY, 
KAOLIN,  FIRE  SAND,  &c. 

■  CSf^CS  DDIPI/Q  Any  Shape  or  Size  of  Fire  Brick  made 
LUvUi    Pr\IV/l\Oi  to  order  from  Pattern. 

Office  and  Works,  212  SOMERSET  AVENUE. 

B.  C.  PIERCE,  Treasurer. 

THE  RAILWAY  CONSTITUENCY  OF 

CHICAGO  VARNISH  COMPANY 


UPWARDS  OF  80,000  MILES. 

What  better  argument  could  be  offered  to  prove 
the  Superiority  of  their  goods  ? 

BOSTON  OFFICE,  Pearl  and  High  Sts.  NEW  YORK,  Pearl  St.  and  Maiden  Lane. 
CHICAGO,  41  and  43  Dearborn  Ave.         PHILADELPHIA,  142  No.  Fourth  St. 

ESTABLISHED  1865. 

Poston  Torqe  Conp/iMT, 

340  Maverick  St.,  EAST  BOSTON. 

MANUFACTURERS  OF 

Railroad,  Steam  Marine  I  Electric  Work, 

IRON   AND   STEEL  FORCINGS, 

AND   ALL   KINDS    OF   HAMMERED  SHAPES. 

OFFICE   AT   THJED  WORKS. 

JAMES  SMITH,  Pres.     THOS.  L.  DUNBAR,  Treas.    J.  WALTER  SMITH,  Clerk.    THOS.  COPELAND,  Bup't. 


that  I  am  not  going  to  be  on  that  committee,  because  I  do  not  feel 
that  I  am  qualified  to  do  that  kind  of  business.  I  would  like  to  have 
the  President  select  some  good,  capable  men  that  can  present  a  Con- 
stitution and  By-Laws  such  as  we  can  work  under  satisfactorily  and 
harmoniously,  and  will  be  for  the  interest  of  the  Club.  If  it  would 
please  the  meeting  to  give  the  President  time  to  think  it  over  and  se- 
lect such  men,  and  then  they  be  notified  by  the  Secretary,  it  seems  to 
me  that  would  cover  the  ground. 

The  President.  I  would  say  that  certainly  I  should  not  feel  justified 
in  trying  to  appoint  that  committee  here  this  evening.  I  should  want 
a  little  time  to  do  it.  That  was  the  reason  I  rather  wanted  to  put  the 
responsibility  on  the  Club  of  nominating  their  committee,  but,  how- 
ever, whichever  way  the  Club  wishes  it  done  will  be  satisfactory  to  me. 

M'r.  Adams.  If  it  is  necessary,  Mr.  President,  I  would  move  that 
the  President  appoint  a  committee,  and  have  one  week's  time  to  make 
the  selection,  and  that  they  be  notified  through  the  Secretary. 

(The  motion  was  seconded  and  carried.) 

Mr  Twombly.  Mr.  President,  I  would  like  to  ask  Mr.  Adams  if 
that  committee  is  appointed  to  revise  the  By-Laws  and  bring  in  their 
recommendations  at  the  next  meeting,  if  he  thinks  their  report  can  be 
acted  on  at  the  next  meeting,  or  will  it  have  to  go  over  to  next  fall,  as- 
suming we  adjourn  over  the  summer  months  ? 

The  President.  I  will  say  I  do  not  think  this  matter  ought  to  be 
pushed  very  hard.  Most  of  us  have  something  to  do  all  the  time,  and 
it  would  seem  to  me  that  this  matter  is  one  that  should  not  be  hurried ; 
we  can  continue  as  we  are  (pretty  well,  if  the  committee  should,  not 
report  until  October.  It  looks  to  me,  if  I  take  a  week  in  appointing 
this  committee,  that  they  will  have  only  about  three  weeks  to  do  their 
business  in,  and  it  would  give  them  a  rather  short  time  in  order  to  get 
these  By-Laws  into  intelligible  shape  for  our  next  meeting. 

Mr.  James  Smith.  Mr.  President,  I  would  like  to  inquire  if  you 
have  a  copy  of  the  Constitution  and  By-Laws  in  the  hall. 

The  President.    There  is  a  typewritten  copy  here. 

Mr.  Smith.  Then  I  would  further  inquire  if  the  present  Constitu- 
tion and  By-Laws  do  not  provide  someway  for  their  revision. 

Mr  Adams.  The  Constitution  does  so  provide,  and  I  was  going  to 
say  when  Mr.  Smith  rose  that  with  our  present  Constitution  we  cannot 
act  upon  it  at  our  next  meeting. 

The  President.    That  is  it. 

Mr  Adams.  We  could  not  do  it  constitutionally.  The  matter  would 
have  to  lay  over  another  meeting.  In  view  of  that  we  may  need  the 
Finance  Committee  in  the  mean  time,  consequently  I  would  move  that 
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there  be  a  Finance  Committee  appointed  for  the  present  and  until  the 
Constitution  is  revised,  with  the  number  that  is  mentioned  in  the 
Constitution,  a  Finance  Committee  of  nine. 

The  President.    These  are  elected,  as  I  understand,  by  ballot? 

Mr.  Adams.    According  to  the  Constitution,  I  think  so. 

Mr!  James  Smith.  Mr.  President,  I  do  not  want  to  interrupt  the 
regular  proceedings  of  the  meeting,  but  I  ask  if  the  Constitution  and 
By-Laws  could  not  be  read.  If  they  are  present  I  would  like  to  have 
the  article  relating  to  this  matter  read. 

(The  Secretary  read  the  article  called  for.) 

Mr.  Smith.  That  is  just  what  I  wanted,  and  therefore,  Air.  President, 
I  do  not  see  any  objection  to  having  a  committee  appointed  at  our 
next  regular  meeting. 

Mr  Medwav.  In  view  of  the  appointment  of  this  committee  for 
the  revision  of  the  Constitution  and  By-Laws,  I  would  like  to  withdraw 
my  motion  in  that  regard,  if  I  may  be  permitted  to  do  so. 

The  President.    What  was  your  motion  ? 

Mr.  Medwav.  That  the  Finance  Committee  be  reduced  from  nine 
to  three-  the  appointment  of  an  Auditing  Committee  of  three 
members,'  which  I  have  just  handed  in  in  writing.  I  prefer  to  place 
the  whole  matter  in  the  hands  of  the  new  committee. 

The  President.  It  would  seem  that  in  regard  to  any  of  these  things 
it  would  not  be  exactly  consistent  to  put  in  an  amendment  in  writing 
in  view  of  our  having  a  committee  to  revise  the  Constitution  and  By- 
Laws,  so  I  should  suppose  it  would  probably  be  best  to  withdraw  that. 
Then  it  would  be  in  order  to  proceed  to  the  election  of  a  Finance 
Committee.    Is  it  necessary  to  have  any  motion  for  it? 

Mr.  Adams.    I  made  a  motion,  but  nobody  seconded  it. 

Mr.  Medwav.  The  motion  was  made  at  our  last  meeting ;  it  was 
held  over. 

Air.  Adams.  If  I  understand  the  Constitution,  Mr.  President,  the 
Finance  Committee  holds  over  until  another  committee  is  elected 
properly.  I  would  like  to  have  the  Secretary  look  at  that  and  see  if 
the  officers  do  not  hold  their  position  until  another  set  of  officers  is 
elected  and  qualified  in  their  place. 

The  Secretary.    That  is  right. 

Mr.  Adams.  If  that  is  so,  the  Finance  Committee  that  is  now  serv- 
ing is  good  for  another  year  or  until  another  committee  is  elected. 

The  President.  I  should  think  it  would  be  well  to  let  that  remain 
as  it  is,  and  postpone  the  election  of  the  Finance  Committee. 

Mr.  Adams.  I  should  think  so.  If  there  was  no  President  elected, 
the  old  President  would  hold  over,  and  so  with  all  other  officers. 
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The  President.  Is  there  any  other  business  to  come  before  the 
Club?  I  believe  there  is  a  letter  which  the  Secretary  has,  and  he 
might  read  it  for  the  information  of  the  Club. 

The  Secretary  then  read  the  following  letter  :  — 

Boston,  March  13,  1895. 
Mr.  L.  M.  Butler,  President  New  England  Railroad  Club,  Provi- 
dence, R.  I. 

My  dear  Sir, —  I  wish  to  notify  you  that  at  the  next  meeting  of  the 
New  England  Railroad  Club,  I  shall  move  an  amendment  under 
Article  VI.,  that  the  list  of  officers  to  be  elected  at  the  next  annual 
meeting  shall  be  posted  one  month  before  the  meeting. 

Yours  respectfully, 

J.  H.  Graham. 

The  President.  I  will  say  that  letter  was  dated  the  13th  of  March 
and  received  by  me  some  two  weeks  or  more  later,  but  as  it  has  not 
been  presented  before  this  meeting,  it  will  stand  as  having  been  read 
here  to-night  and  filed  away. 

Has  any  other  member  any  business  to  bring  before  the  Club?  I 
believe  there  was  a  committee  appointed  to  consider  the  matter  of 
securing  a  picture  of  our  late  member,  Mr.  Lauder.  Is  that  committee 
ready  to  report? 

Mr.  Marden.  Mr.  President,  the  committee  is  ready  to  report,  and 
I  will  call  upon  Mr.  Twombly  to  make  the  report. 

Mr.  Twombly.  Mr.  President,  your  committee  have  learned  that  a 
nice  life-size  crayon  portrait  of  Mr.  Lauder  can  be  obtained  for  twenty- 
five  dollars,  precisely  the  same  as  was  secured  by  the  employees  of  the 
New  Haven  Railroad  under  Mr.  Lauder  to  send  to  Mrs.  Lauder,  and 
your  committee  would  recommend  that  such  a  portrait  with  a  frame 
be  procured  by  the  appointment  of  a  committee,  at  an  expense  not  to 
exceed  thirty-five  dollars.  I  presume  there  are  a  great  many  in  the 
hall  who  saw  that  picture  on  exhibition  in  Mr.  Lauder's  office,  and 
those  who  did  will  know  about  what  such  a  picture  would  be, 

The  President.  You  hear  the  report  of  the  committee  on  procur- 
ing a  picture  of  Mr.  Lauder ;  what  will  you  do  with  it? 

Mr.  Smith.  I  move,  Mr.  President,  the  report  be  accepted  and 
adopted,  and  that  the  same  committee  be  continued  to  procure  the 
portrait. 

(The  motion  was  seconded' and  report  adopted.) 

The  President.  If  there  is  no  further  business,  we  will  proceed  to 
the  subject  that  is  before  the  Club,  which  is  "  The  Revision  of  Rules 
of  Interchange  for  Freight  Cars."  I  would  say  that  this  subject  was  dis- 
cussed more  or  less  at  our  December  meeting.    T  was  not  present,  but 
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I  learned  from  the  report  that  there  was  no  decisive  action  taken  about 
it  and  it  was  the  desire  of  the  master  car  builders  that  there  should 
be  something  done  by  the  different  clubs  to  get  their  sense  of  what 
they  wanted  placed  before  the  Arbitration  Committee  by  the  ist  of 
April.  It  was  laid  over  and  no  further  action  taken,  until  now  it  comes 
before  this  meeting,  and  it  has  been  brought  up  here  to-night.  I  have 
corresponded  with  Mr.  Adams,  Mr.  Marden,  and  Mr.  Chamberlain, 
requesting  them  to  take  hold  of  that  matter  and  see  what  they  could 
do  to  get  something  that  would  be  satisfactory  to  the  Club  and  that 
would  be  of  some  assistance  to  the  Arbitration  Committee.  Mr.  Adams 
and  Mr.  Marden  are  here,  and,  gentlemen,  the  matter  is  in  your 

hands.  . 

Mr.  Adams.    Mr.  President,  I  acknowledge  I  received  your  letter 
making  such  a  request,  and  I  gave  some  attention  to  it.    I  will  con- 
fess that  I  have  not  given  much.    One  reason  that  I  did  not  attend  to 
it  personally  and  enlist  the  other  members  who  were  mentioned  as 
associated  with  me  on  this  question  was  this  :  The  Master  Car  Build- 
ers' Association,  if  I  understand  rightly,  have  appointed  a  committee 
to  revise  the  rules  of  interchange.    That  committee  simply  asks  the 
various  clubs  of  the  country  to  express  their  views  and  wishes  m  re- 
gard to  the  matter.    I  suppose  it  is  voluntary  on  the  part  of  the  clubs 
to  do  so  or  not,  as  they  please.    This  Club  at  the  December  meeting 
voted  distinctly  and  quite  unanimously  in  favor  of  the  idea  that  each 
road  should  pay  for  the  expense  of  repairing  its  own  cars  in  the  main. 
That  idea  has  gone  out,  whether  directly  or  indirectly.    It  has  un- 
doubtedly reached  the  ears  and  minds  of  this  committee  that  was 
appointed  by  the  Master  Car  Builders'  Association.    And  they  will 
undoubtedly  give  it  some  attention  in  making  their  report  to  the  Asso- 
ciation of  what  they  would  advise  as  to  rules  for  the  years  to  come.  It 
was  in  view  of  this  fact  that  I  did  not  feel  as  though  it  was  necessary 
for  me  to  spend  a  great  deal  more  time  in  looking  the  thing  over.  I 
have  not  even  communicated  with  the  other  parties  mentioned.    I  do 
not  know  what  their  views  are  in  the  matter.    Mr.  Marden  is  here,  and 
if  he  has  any  different  views,  he  can  express  them.    Mr.  Chamberlain 
is  not  here,  and  so  he  won't  be  able  to  say  what  he  thinks  about  it,  but 
those  are  the  reasons  and  views  that  I  had  in  the  matter.    I  felt  that 
the  committee  appointed  by^the  Association  was  well  qualified  to  bring 
forward  an  outline  at  least  of  rules  of  interchange  such  as  were  needed 
in  view  of  the  changes  desired  and  the  changes  of  views  among  the 
railroad  people  generally  that  have  occurred  in  the  last  year.  This 
subject  has  been  agitated  by  all  the  clubs  and  discussed  thoroughly  m 
various  places,  and  new  regulations  and  rules  have  been  introduced 
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and  experimented  npon,  and  they  will  be  prepared  to  assist  this  com- 
mittee very  mnch  indeed.    I  think  some  of  the  committee  were 
parties  to  these  changes  too,  and  I  have  no  doubt  that  when  the 
Association  meets  there  will  be  a  schedule  of  rules  presented  there  that 
will  cover  the  ground  sufficiently,  and  perhaps  still  better  than  anything 
that  we  could  suggest,  so  that  with  that  view  of  the  matter  I  did  not 
feel  as  though  it  was  very  important  to  spend  a  great  deal  of  time 
about  it    Whatever  action  you  might  take  would  be  only  advisory  to 
this  committee.    They  will  produce  whatever  they  may  m  their  judg- 
ment see  fit  after  hearing  from  the  various  clubs  that  have  already 
reported  to  them  undoubtedly,  because  I  know  some  of  the  clubs  that 
acted  upon  this  question,  and  when  their  report  is  made,  then  the 
Association  will  take  it  up  rule  after  rule,  and  act  upon  them  separately 
and  adopt  such  as  they  may  think  best  and  reject  others     That  is 
about  the  way  in  which  I  look  at  it.    Mr.  Marden  may  have  some 
different  views  about  it. 

Mr    M  arden.     Mr.  President  and  members  of  the  Club,  Mr. 
Chamberlain  and  myself  made  an  effort  to  meet  with  Mr.  Adams  but 
we  have  been  unfortunate  all  the  way  through,  both  with  ourselves 
and  with  him.    I  think  that  Mr.  Adams  had  to  go  West  to  some  point, 
then  Mr.  Chamberlain  had  to  go  to  Buffalo,  and  I  had  to  be  away, 
and  so  we  have  not  been  able  to  get  together.    I  approve  of  what 
Mr  Adams  says  in  the  matter.    I  do  not  know  what  we  could  do 
unless  we  were  to  take  the  rules  rule  by  rule  and  express  our  opinion 
on  them  and  I  do  not  know  but  that  would  be  a  waste  of  time.  I 
think  it  would,  perhaps.    The  matter  is  being  agitated  all  over  the 
country,  and  this  committee  that  Mr.  Adams  speaks  of  has  sent  circu- 
lars to  individual  members,  and  expects  replies  from  individual  mem- 
bers to  certain  questions  that  have  been  propounded  to  them,  ihe 
chairman  of  that  committee  is  a  wide-awake,  energetic  man,  and  I 
have  no  doubt  that,  as  Mr.  Adams  says,  something  will  be  presented 
to  the  convention  through  the  Arbitration  Committee.    I  understand, 
however,  this  committee  is  to  report  directly  to  the  Arbitration  Com- 
mittee. 

Mr.  Adams.    I  so  understand  it. 

Mr  Marden.  I  can  only  say,  perhaps  what  I  have  said  before, 
that  I  believe  thoroughly  i.n  the  revision  of  the  rules,  and  that  in 
looking  at  it  we  should  not  look  as  car  builders  or  heads  of  the  me- 
chanical departments  simply  to  the  expense  that  might  be  perhaps 
entailed  in  our  own  departments  on  account  of  any  change  that  may 
be  made  in  the  rules,  but  we  should  look  at  the  expense  and  the 
money  that  might  be  saved  to  the  railroad  company  as  a  whole,  taking 
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into  consideration  the  hauling  of  freight,  the  delay  of  freight  at  in- 
specting stations,  and  in  fact  every  point  that  can  be  got  at,  whether 
it  may  directly  interest  the  car  department  or  not.  If  we  lose  ten  or 
fifteen  cents,  or  if  we  add  an  expense  of  ten  or  fifteen  cents  for  the 
repairing  of  a  car,  the  passenger  traffic  can  gam  twenty-four  or  forty- 
eight  hours  in  the  movement  of  that  car.  They  have  undoubtedly 
made  a  great  deal  more  money  than  we  have  expended,  and  whether 
we  get  the  credit  for  it  or  not,  it  certainly  goes  into  the  treasury  of  the 
road.  That  is  the  way  I  am  inclined  to  look  at  it,  not  particularly  as 
concerning  my  own  department,  but  as  concerning  the  road  as  a  whole, 
and  I  believe  that  the  move  that  is  being  made  is  a  move  in  the  right 
direction,  and  will  save  money  to  the  roads  if  it  is  carried  out. 

The  President.  I  would  say  that  this  matter  came  before  the 
December  meeting.  I  was  not  present  at  that  meeting,  and  all  I 
know  about  it  I  got  through  the  report  of  what  was  done ;  but  at  our 
last  meeting  there  seemed  to  be  something  left  out,  that  was  not 
finished,  —  that  was  the  impression  I  got,  —  and  it  was  decided  to  take 
that  matter  up  and  give  everybody  a  chance  who  had  anything  to  say 
to  say  something  in  relation  to  it,  and  the  time  being  rather  short,  I 
did  not  see  my  way  out  any  better  than  to  call  upon  my  friends,  Mr. 
Adams,  Mr.  Marden,  and  Mr.  Chamberlain,  as  being  parties  who 
would  know  more  about  that,  or  as  much  about  that  as  anybody,  and 
if  there  was  anything  necessary  to  take  action  upon,  it  could  be  done 
here  to-night.  'That  seemed  to  be  about  all  we  had  before  the  Club 
to  talk  about.  If  there  is  anybody  else  who  has  anything  to  say  on 
that  subject,  there  is  now  an  opportunity. 

Mr.  Adams.  There  must  be  more; people  here  who  are  interested  m 
the  car  department,  and  know  something  about  the  rules  of  inter- 
change, and  I  think  they  might  have  something  to  say.  Some  of  our 
inspectors  here  are  well  posted  on  the  interchange  of  cars,  etc.,  and 
they  might  give  us  some  light  if  they  would  say  something.  I  wish 
there  was  somebody  to  talk  a  little,  Mr.  President,  besides  Mr.  Marden 
and  myself. 

The  President.    It  would  be  a  very  fortunate  thing  for  this  Club. 

Mr.  Adams.  There  might  be  a  good  deal  said.  Mr.  Marden 
touched  upon  an  idea  in  connection  with  the  freight  department  or 
the  transportation  department  in  connection  with  those  rules  of  inter- 
change Other  parties  are  perhaps  quite  as  much  interested,  I  was 
going  to  say,  as  the  car  department  itself.  Perhaps  the  responsibility 
would  not  fall  on  them  for  broken  cars  quite  so  heavily  as  it  would  on 
the  car  department,  if  anything  happened  in  consequence  of  cars 
being  improperly  inspected  or  interchanged  ;  but  it  certainly  is  a  fact 
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that  the  car  builders  of  the  country  when  these  rules  were  formulated 
had  in  mind  almost  entirely,  perhaps  altogether,  their  own  protection. 
All  the  rules  have  been  revised  from  time  to  time  with  that  idea  up- 
permost, of  our  own  protection,  looking  out  that  we  did  not  get  beaten 
by  the  other  fellow.    That  is  the  main  idea  that  has  prevailed  in  the 
minds  of  all  who  have  had  to  do  with  revising  and  fixing  up  these 
rules.    Now  that  idea  is  considerably  exploded.    The  most  of  our 
leading  men  who  have  charge  of  the  mechanical  departments  are 
dropping  that  notion.    They  see  a  little  bigger  thing  in  it,  that  it  is 
not  so  much  that  we  should  protect  ourselves  from  being  beaten  by 
the  other  fellow  as  it  is  that  we  should  move  the  cars  as  rapidly  as  we 
can  safely ;  in  other  words,  that  we  should  stop  inspecting  for  pro- 
tection and  inspect  for  safety.    If  a  car  is  safe  to  run,  let  it  run,  and 
when  it  needs  repair,  then  stop  it  and  repair  it.    Let  it  go  just  as  far 
as  it  will,  and  in  ninety-nine  cases  out  of  a  hundred  it  will  go  to  its 
destination.    If  the  car  is  a  little  doubtful,  if  it  is  defective  in  some 
way,  something  has  damaged  it ;  whoever  has  damaged  it  ought  to  pay 
for  it     We  tried  to  obviate  that  difficulty  by  putting  cards  on  it  and 
make  the  parties  responsible  who  damaged  it.    That  has  helped  to 
some  degree,  but  it  did  not  accomplish  the  end,  because  the  next  fel- 
low would  stop  it  and  repair  it,  and  send  the  card  in  with  the  bill  as  a 
voucher,  and  that  gets  him  his  pay.    He  might,  if  he  was  a  little  dull 
in  business,  stop  the  car  on  purpose  to  keep  his  men  at  work.  He 
would  have  a  right  to  do  that  under  the  rules.    Now,  that  is  not  right, 
it  is  not  fair.    The  main  idea  should  be  to  push  that  car  to  its  destina- 
tion just  as  rapidly  as  it  will  go  safely,  and  the  only  way  to  do  that 
that  I  can  see  (and  it  seems  to  be  the  view  of  the  men  generally 
through  the  country,  as  I  understand  it)  is  to  have  each  road  respon- 
sible for  its  own  repairs.    Then  there  will  be  no  object  in  stopping  a 
car  at  all,  onlv  to  get  them  home  as  fast  as  they  can.    That  would  be 
the  main  idea.    If  each  road  is  responsible  for  the  repairs  on  its  own 
cars,  there  is  no  object  to  stop  for  protection.    The  only  reason  for 
stopping  them  would  be  for  safety,  and  that  is  what  we  ought  to  get 
into  our  minds  just  as  thoroughly  as  we  can,  that  as  long  as  a  car  will 
run  safely  it  should  be  allowed  to  run.    As  for  this  stopping  on  account 
of  the  small  trifling  expense,  as  Mr.  Maiden  says,  fifteen  cents,  and 
many  cars  have  been  stopped  for  that  amount,  and  less  too,  why,  any- 
body of  common  sense  will  say  it  is  all  nonsense  to  do  it.    A  car  get, 
a  little  damaged,  and  the  fellow  won't  let  it  pass  from  the  inspection 
point  without  he  has  a  card  given  him.    Well,  they  have  a  squabble 
about  it,  and  the  car  is  held  for  twenty-four  hours  while  they  quarrel 
about  it,  and  finally  somebody  puts  a  card  on,  and  it  goes  along,  and 
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the  consignee  is  delayed  so  long  in  the  receipt  of  his  freight.  I  could 
recite  quite  a  number  of  instances  where  cars  were  held  in  Boston  that 
did  not  go  on  their  own  road,  where  they  had  not  to  go  more  than  a 
couple  of  miles,  but  they  have  stood  four,  five,  and  ten  weeks,  obliging 
the  consignee  to  wait,  and  by  and  by  a  bill  comes  in  for  detention  and 
delay,  and  somebody  has  it  to  pay. 

Now,  those  things  should  be  done  away  with ;  and  if  we  make  each 
road  responsible  for  its  own  cars,  it  seems  to  me  that  this  motive  would 
move  them  very  largely,  and  I  am  fully  satisfied  that  a  majority  of  the 
country  at  the  present  time  are  entertaining  that  view,  perhaps  not  as 
fully  as  that,  but  very  nearly ;  that  is  the  prevailing  opinion,  and  if  we 
leave  it  to  the  general  convention,  we  shall  probably  see  a  very  radical 
change  in  the  rules  of  interchange.  It  may  not  be  as  extensive  as 
some  of  us  anticipate,  but  it  will  be  radically  different  from  what  it  is 
at  the  present  time. 

The  business  of  railroads  and  interchange  of  freight  is  just  like  every 
other  business  in  this  country.  It  has  grown  to  an  enormous  extent, 
and  we  must  have  very  different  rules  from  what  we  had  when  the  first 
rules  were  formulated  that  we  are  working  under.  It  has  been  some- 
thing like  twenty-five  years  since  we  began  to  work  under  the  rules  of 
interchange  ;  and  some  time  before  that,  perhaps,  there  was  no  inter- 
change of  cars  at  all.  Many  of  the  oldest  men  can  remember  when 
cars  did  not  go  off  their  own  road  ;  everything  was  transferred.  All 
you  had  got  to  do  was  to  take  your  freight  out  and  let  your  car  go 
back,  but  that  practice  is  all  done  away  with  now,  and  we  cannot  do 
business  that  way  to-day,  consequently  we  have  got  to  have  our  cars 
move  more  rapidly.  I  should  think  that  would  be  perfectly  clear  to 
anybody.  While  I  would  not  advocate  running  an  unsafe  car,  and  it 
does  not  require  a  very  skilful  man  to  judge  whether  a  car  would  be 
safe  to  run  or  not ;  if  only  pieces  of  the  ceiling  are  scratched  off,  or 
there  is  a  little  place  broken  in  the  roof,  it  would  not  injure  its  running 
safely,  and  there  are  hundreds  of  just  such  little  things  as  that  that  cars 
are  stopped  for ;  probably  more  than  half  at  least,  yes,  quite  two  thirds 
of  them  are  entirely  unnecessary,  and  the  car  might  just  as  well  move 
as  not. 

I  think  that  some  of  these  men  should  get  up  and  talk  about  it. 
I  do  not  think  it  is  hardly  fair  to  come  in  here  and  pump  Mr.  Marden 
and  myself  dry.  {Laughter.)'  The  rest  of  them  ought  to  say  some- 
thing to  help  us  out.  {Applause.) 

The  President.  I  do  not  think  that  the  Club  really  wants  to  ask 
too  much  of  Mr.  Adams  and  Mr.  Marden,  but  my  idea  is  the  Club  is 
always  very  glad  to  hear  those  gentlemen  speak  on  any  subject,  and  I 
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am  inclined  to  believe  that  they  are  just  as  glad  to  do  it.    Now,  there 
must  be  other  men  here  in  the  car  department  —  I  cannot  really  single 
them  out  — who  have  some  ideas  which  they  are  willing  to  express, 
and  you  need  not  be  afraid  to  do  that.    Railroad  men  are  not  particu- 
larly critical  about  the  kind  of  language  that  a  man  uses  here,  if  he 
tells  what  he  thinks  and  what  he  means,  and  railroad  men  generally 
are  pretty  apt  to  hit  that  mark  when  they  try.    There  is  no  reason  why 
others  should  not  talk  about  it  here  as  well  as  anywhere  else.  They 
should  not  let  modesty  stand  between  them  and  expressing  themselves, 
and  I  hope  they  won't  fail  to  do  that  on  every  occasion.    The  matter, 
of  course,  is  an  informal  one  here.    As  everybody  knows  who  has 
anything  to  do  with  the  movement  of  cars,  there  is  a  great  chance  to 
improve  this  interchange  of  car  business.    We  all  know  that  at  the  in- 
spection points  it  is  often  a  personal  matter  between  inspectors  on  two 
different  sides  of  the  fence,  one  seeking  to  beat  the  other,  as  we  call  it, 
and  if  there  was  a  car  offered  to  one  that  had  a  scratch  on  it,  or  a  nail 
sticking  out,  or  something  of  that  kind  that  was  not  important,  he 
would  set  that  car  back,  and  they  would  quarrel  over  it  two  or  three 
days,  and  freight  would  not  be  moved,  and  finally  it  would  go  to  the 
head  of  the  department,  and  he  would  have  to  come  out  and  make 
peace  between  them  and  get  that  car  moved,  and  the  trouble  would 
not  amount  to  anything,  but  would  only  result  in  delay,  traffic  block- 
aded, and  the  yard  work  interfered  with  in  more  ways  than  one.  Now 
all  those  cars  that  have  those  minor  defects  that  do  not  interfere  with 
the  safe  running  of  the  cars  would  always  find  their  way  home  to  the 
owners,  and  my  idea  is  with  little  danger  of  there  being  bills  presented 
to  the  road  for  repairing  those  cars,  because  I  believe  from  my  experi- 
ence that  there  is  work  enough  to  do  without  taking  other  folks'  re- 
pairs in  taking  care  of  our  own.    When  I  was  trying  to  work  the  car 
department  I  had  fifty  to  seventy  cars  all  the  time  in  the  yard  waiting 
for  necessary  repairs,  and  a  good  many  of  them,  I  must  say,  were  for- 
eign cars,  and  a  good  many  of  our  own  were  outside  on  some  side  track 
waiting  to  get  in  there.    At  that  time  I  can  assure  you  we  did  not  want 
to  take  anybody's  job  in  our  own  hands  that  we  could  get  rid  of,  and  I 
do  not  think  the  average  railroad  is  so  well  supplied  with  men  at  the 
present  time  that  they  can  do  that. 

I  should  really  like  to  hear  somebody  say  something  on  this  subject. 
I  see  Mr.  McAlpine  here,  superintendent  of  the  Providence  Division. 
He  has  always  something  to  say,  and  we  would  like  to  hear  from  him. 
Mr.  McAlpine,  can't  you  enliven  this  meeting  with  a  few  remarks? 
We  shall  be  very  glad  to  hear  you. 

Mr.  C.  A.  McAlpine.    Mr.  President  and  gentlemen,  I  think  I 
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have  a  very  good  excuse  for  not  saying  anything  on  this  subject, 
although  it  may  be  a  little  timeworn,  and  that  is,  that  I  came  in  wholly 
unprepared  to  say  anything,  but  those  of  you  who  know  me,  and  I 
think,  Mr.  Chairman,  you  should  know  that  really  that  is  not  a  good 
excuse  for  me,  because  I  can  talk  just  as  well  as  though  I  had  six 
months'  preparation.    I  am  not  a  public  speaker,  but  still  I  am  very 
much  interested  in  what  Mr.  Adams  and  others  have  said.    I  do  think 
it  is  a  very  important  matter,  and  I  think  there  is  a  great  deal  to  be 
said  in  behalf  of  the  operating  department,  although  I  am  not  compe- 
tent or  prepared  to  say  it.    You  may  have  thought,  Mr.  Chairman,  that 
I  was  like  the  boy  down  in  Georgia,  I  think  it  was,  as  the  story  goes, 
who  wandered  into  a  town  for  the  second  time.    On  his  first  visit  to 
the  town  it  was  for  the  purpose  of  attending  a  circus.    On  his  second 
visit  when  he  came  into  the  town  he  noticed  large  tents  spread  out, 
and  to  his  consternation  he  had  not  the  necessary  fifty  cents  to  get  in. 
He  did  not  expect  to  see  a  circus,  but  he  thought  the  matter  over,  and 
concluded  he  would  go  down  and  see  if  possibly  he  could  crawl  under 
the  canvas  and  get  in.    Much  to  his  surprise  a  very  pleasant  gentle- 
man at  the  door  invited  him  to  walk  right  in,  which  he  gladly  did,  and 
he  went  down  to  a  front  seat  which  was  vacant,  and,  as  perhaps  you 
may  have  guessed,  he  had  got  into  a  Salvation  Army  meeting.  The 
speaker  had  been  trying  to  impress  upon  the  audience  the  fact  that 
every  one  present  had    got  to  decide  that  momentous  question  of 
his  salvation  once  for  all,  and  to  illustrate  his  point  he  referred  to  the 
judgment  day  and  to  the  sheep  and  goats ;  the  sheep  were  taken  and 
the  goats  rejected ;  and  just  as  the  boy  got  well  into  his  seat  the 
speaker  said,  "Who  among  you  will  be  the  goat?"    There  was  no 
response,  and  he  asked  the  same  question  the  second  time,  and  for 
the  third  time  with  a  very  impressive  voice.    The  boy  jumped  up  and 
said,  "  Mister,  I  never  had  much  experience,  but  rather  than  have  the 
show  stop,  I  will  be  the  goat."  {Laughter.) 

Now,  you  may  have  thought,  Mr.  Chairman,  that  rather  than  have 
this  show  stop,  I  would  be  willing  to  be  a  goat,  but  I  am  not.  {Re- 
newed laughter^  I  wish  I  could,  but  I  have  neither  the  experience 
nor  ability,  but  I  do  hope  some  one  here  representing  the  oper- 
ating department  will  have  something  to  say  on  the  subject.  We  all 
have  suffered  enough  about  it. 

The  President.  I  see  Mr.  Robertson  of  St.  Albans.  He  is  a 
prominent  man  in  the  car  department,  and  I  know  he  wants  to  say 
something  on  this  question  of  the  revision  of  rules  of  interchange.  Mr. 
Robertson,  we  shall  be  glad  to  hear  from  you. 

Mr.  W.  J.  Robertson.    Mr.  President  and  gentlemen,  I  am  sorry  I 


31 

TI  WASHBURN  GAR  WHEEL  GO. 


HARTFORD,  CONN., 

MANUFACTURERS  OF 

Steel  Tired  IVbeels, 


FOR 


Parlor  and  Sleeping  Cars, 
Passenger  Coaches, 
Locomotive  and  Tender  Trucks. 

W.  Dewees  Wood  Company, 


TRADE    '    -^Sl^H/JHHnHl^^K'  MARK 


MANUFACTURERS  OF 

PATENT  PLANISHED  SHEET  IRON. 

PATENTED: 

December  10th,  1878.  March     4th,  1884.  August   31st,  1886. 

January    10th,  1882.  April      15th,  1884.  Januarv   1st,  1889. 

January      1st,  1884.  June      loth,  1884.  January  17th,  1893. 

February  12th,  1884.  January  6th,  1885. 

Guaranteed  fully  equal  in  all  respects  to  the  IMPORTED  RUSSIA  IRON.  Also 
WOOD'S  SMOOTH  FINISHED  SHEET  IRONS  and  SHEET  STEEL 
of  different  qualities  CLEANED  AND  FREE  FROM  DUST. 

General  Offices  and  Works,  McKEESPORT,  PA. 

BRANCH  OFFICE,  111  WATER  ST.,  PITTSBURGH,  PA. 


32 


could  not  get  here  in  time  to  hear  the  former  discussion  of  this  subject, 
for  it  is  a  question  that  has  given  me  a  great  deal  of  concern  in  the 
last  few  years.    This  matter  of  interchange  has  assumed  large  propor- 
tions to  us,  especially  in  the  matter  of  defects  in  cars.    The  defects 
that  appear  in  the  cars  are  owing  to  light  construction.    I  won't  say 
faulty  construction,  because  it  is  supposed  that  every  man  who  builds  a 
car  is  building  one  to  stand  the  usage  that  is  required,  and  perhaps 
there  are  cases  where  cars  fail  from  bad  usage,  and  just  the  point  where 
we  should  make  the  car  owners  responsible  is  the  line  that  I  think  we 
should  work  upon.    I  think  the  owners  of  cars  on  private  lines  as  a 
whole  intend  to  have  them  built  in  a  very  thorough  manner.    That  has 
been  my  experience  in  cars  running  over  our  lines,  and  I  will  say  that 
when  I  have  taken  the  matter  up  with  such  car  owners  the  matter  has 
been  treated  very  considerately  by  them.  They  have  authorized  repairs 
at  their  expense  where  it  was  beyond  any  question  proved  to  them  that 
it  was  owing  to  the  construction  of  the  car  that  such  cars  failed.  I 
think  by  taking  up  the  matter  with  private  lines  it  may  be  settled  in 
many  cases  in  that  way,  rather  than  have  correspondence  to  a  large 
extent,  and  settled  perhaps  by  the  Arbitration  Committee  of  the 
Master  Car  Builders'  Association.    I  think  the  car  department  of  the 
Central  Vermont  for  ten  years  past  has  never  had  a  case  that  it  thought 
necessary  to  submit  to  the  Arbitration  Committee.    I  am  not  prepared 
at  this  time  to  go  through  the  rules  and  bring  up  certain  questions  that 
might  come  up  later  on  in  the  convention.    I  do  not  think  I  can  say 
anything  more  on  the  subject  at  this  time,  Mr.  President.  {Applause.) 

Mr.  Marden.  Mr.  President,  as  has  been  stated  before  by  Mr. 
Adams,  the  leading  question  that  is  going  to  interest  us  at  our  next 
convention  is  the  responsibility  of  car  owners  for  defects  in  their  cars. 
Now,  I  see  here  to-night  quite  di  number  of  our  foremen  of  shops  and 
-inspectors,  and  I  would  like  to  put  the  question  in  this  way  and  see  if 
.  we  cannot  draw  out  some  opinion  from  them  as  to  what  in  their  judg- 
ment would  be  the  result;  for  instance,  most  of  them  to-day  are 
working  under  the  rule  that  they  must  set  back  a  freight  car  that  is 
defective  and  unsafe  to  run,  or  if  it  is  defective  and  safe  to  run,  they 
must  set  it  back  or  get  a  card  for  it,  or  in  some  way  protect  their 
road  so  that  they  won't  be  responsible  for  the  damage  to  that  car, 
providing  it  is  delivered  to  some  other  road,  and  they  demand  that  the 
repairs  be  made  or  a  card  given.  Now,  I  would  like  to  ask  them  their 
opinion,  and  I  know  they  can  give  it;  I  know  they  have  had  experi- 
ence ;  I  know  they  know  just  as  much  about  the  movement  of  cars 
and  detention  of  cars  and  inspection  of  cars  as  I  do,  perhaps  more.  I 
would  like  to  ask  them  what  in  their  opinion  would  be  the  result, 
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provided  the  car  owners  were  made  responsible  for  certain  defects  on 
cars,  that  is,  the  defects  that  were  not  caused  by  an  accident  on  the 
road  delivering  the  car,  that  the  road  delivering  the  car  would  be 
absolutely  responsible  for  :  what  the  result  would  be  providing  that  rule 
was  adopted,  and  in  that  case  rather  than  set  the  car  back  they  could 
take  it  and  repair  it,  and  charge  that  to  the  owner  of  the  car,  or  if  it 
was  damaged  on  the  delivering  road,  repair  it  and  charge  it  to  the 
delivering  road.  At  present  they  will  set  that  car  back.  Under  the 
new  rule  they  could  take  that  car  and  repair  it  and  charge  it  to  the 
owner,  and  perhaps  by  an  arrangement  with  the  delivering  road  make 
such  repairs  as  the  delivering  road  was  responsible  for,  and  charge  it 
to  them.  I  think  they  could  tell  us  what  the  result  would  be,  how 
much  it  would  forward  cars,  how  much  delay  there  would  be,  how 
much  less  trouble  there  would  be  between  inspectors  and  delivering 
roads,  and  with  your  permission  I  would  ask  Mr.  Sheffield  of  the 
New  York  and  New  England  Road,  whom  I  see  present,  and  who  has 
had  quite  an  experience,  to  give  his  opinion  as  to  what  the  result 
would  be. 

The  President.  I  will  say  that  I  am  somewhat  at  a  disadvantage 
in  not  personally  knowing  some  of  these  men  who  are  here,  and  I  am 
glad  Mr.  Marden  has  assisted  me  a  little,  and  therefore  I  would  ask 
Mr.  Sheffield  to  say  something  for  our  benefit. 

Mr.  Sheffield.  Mr.  President  and  members  of  the  Club,  I  will  say 
that  I  am  no  speechmaker.  I  have  been  connected  with  the  inspec- 
tion and  repairs  on  the  New  York  and  New  England  Road  for  the  past 
eighteen  years.  I  have  been  at  Worcester  fifteen  years  as  foreman, 
and  I  will'  say  that  we  have  a  great  interchange  there,  especially  with 
'the  Boston  and  Maine  Road,  and  we  are  getting  along  very  nicely 
with  them,  although  freight  is  oftentimes  delayed  for  the  want  of  cards 
to  protect  our  company,  especially  going  off  our  line  ;  and  by  the 
arrangements  that  Mr.  Adams  and  Mr.  Marden  speak  of,  if  the  New. 
York  and  New  England  Road  could  take  cars  from  the  Boston  and 
Maine,  as  they  are  the  largest  that  we  have  to  do  with,  and  repair 
slight  defects,  it  would  forward  freight  at  times  from  twenty-four  to 
forty-eight  hours,  especially  cars  going  West.  We  demand  a  great 
many  cards  from  the  Boston  and  Maine  Road.  Cars,  we  might  say 
this  morning,  that  could  go  forward  by  a  noon  train  are  oftentimes 
delayed  until  night  on  account  of  not  being  able  to  get  cards  for  them 
to  go  forward  in  that  train,  and  ofteniimes  cars  that  we  get  from  the 
Fitchburg  Road  in  the  afternoon  delivery  we  are  unable  to  get  cards 
from,  and  the  consequence  is  cars  lie  over  twenty-four  hours. 

I  was  very  glad  to  hear  some  two  or  three  months  ago  there  was  a 
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movement  on  foot  whereby  freight  might  be  forwarded  by  light  repairs 
being  made  by  the  company  receiving  the  cars  and  not  delaying  the 
freight,  for  I  think  delaying  the  freight  oftentimes  gives  the  consignee 
a  bad  opinion  of  the  road,  and  oftentimes  he  goes  to  a  competing  line 
to  see  if  he  cannot  have  the  matter  arranged  differently,  and  I  shall  be 
very  glad  if  at  the  next  convention  there  can  be  something  brought 
about  whereby  this  freight  can  be  forwarded  without  keeping  the  cars 
back  for  slight  defects  and  having  to  stop  the  freight  twenty- four  hours 
in  order  to  get  a  card  put  on  the  car  for  a  slight  defect  which  no 
reasonable  man  would  ever  charge  for.    Our  greatest  point  of  trouble 
has  been  at  Hartford  with  the  P.  R.  &  E.  people,  and  our  people  at 
Hartford  have  been  obliged  to  give  cards  to  the  P.  R.  &  E.  people  be- 
fore the  freight  could  be  forwarded,  and  then  the  cars  repaired  would 
go  to  our  general  mechanic,  and  he  would  very  courteously  ask  me 
why  it  was  cards  were  not  received  and  demanded,  and  I  would  ex- 
plain that  my  men  would  think  the  card  was  not  necessary,  and  if  such 
were  the  case  the  freight  would  have  to  be  delayed  in  order  to  get 
them.    I  hope  the  time  will  come  when  these  minor  things  can  be 
settled  without  cars  being  set  back  for  slight  defects  such  as  grab 
handles,  etc.,  which,  if  the  road  that«received  them  would  just  slip  one 
on,  it  would  save  perhaps  $2. 50  to  S3. 50  to  the  company  by  transfer- 
ring the  cars.    Oftentimes  we  have  such  things  come  up,  and  our  agent 
has  asked  me  if  I  could  not  have  those  repairs  made  so  the  freight 
would  go  forward  on  the  next  train,  and  that  would  save  a  delay  of 
twenty-four  hours.    I  do  not  know  as  I  have  anything  more  to  say, 
gentlemen.  (Applause.) 

The  President.    I  see  Mr.  Rifenburg,  of  the  Fitchburg  Road 
and  we  want  to  hear  from  him. 

Mr.  W.  D.  Rifenburg.  Mr.  President,  I  have  been  very  much  dis- 
couraged in  regard  to  the  inspection  of  cars.  I  find  there  has  been  a 
great  deal  of  conflict  between  the  inspectors  of  the  several  roads  run- 
ning in  and  out  of  Worcester.  There  was  a  time  when  we  used  to 
have  as  many  as  fifty  and  sixty  crippled  cars  there  that  were  refused 
by  the  connecting  lines,  and  at  the  present  time  there  is  a  mode  of  in- 
terchange between  the  Fitchburg  Road  and  the  New  York,  New  Haven 
and  Hartford  there  whereby  they  do  the  repairs  and  charge  to  the  Fitch- 
burg Road  those  that  are  chargeable  to  that  road,  and  the  Fitchburg 
Road  does  the  same  by  them.  That  started  Sept.  1,  1894,  and  I 
went  over  the  record  in  the  office  to  find  how  many  cars  had  been 
transferred,  and  I  found  it  cost  our  company  two  hundred  dollars 
for  transferring  freight  from  Sept.  1,  1893,  to  Sept.  1,  1894,  when 
this  mode  of  interchange    took   place.     At  the  present  time  the 
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transfer  of  freight  from  broken  cars  is  nothing  in  comparison  with  what 
it  was,  and  everything  is  going  along  now  very  smoothly.    Of  course, 
this  demurrage  law  that  went  into  effect  a  short  time  ago  has  helped 
us  out  considerably.    There  was  a  time  when  our  yard  was  full  of  cars 
that  would  perhaps  lie  there  from  three  to  six  months,  loaded  with  hay 
and  grain,  what  we  call  dead  freight,  and  those  cars  would  have  to  be 
switched,  perhaps,  every  day,  and  that  caused  a  great  amount  of  yard 
breakage.    I  remember  one  month  the  yard  breakage  in  Worcester 
was  somewhere  in  the  neighborhood  of  five  hundred  dollars.    At  the 
present  rate  we  would  not  get  five  hundred  dollars'  worth  from  break- 
age in  five  years.    I  do  not  think  that  we  have  had  a  dollar's  worth  of 
yard  breakage  the  last  month.    I  cannot  recall  any  large  breakage.  I 
do  not  recall  anything  in  the  shape  even  of  a  drawbar.    Some  few 
things  have  broken,  and  I  think  that  in  the  revision  of  the  rules,  es- 
pecially Rule  8,  it  should  cover  all  defects.    Now,  to  go  into  details  a 
little,  timber  bolts  and  all  bolts  of  cars  are  chargeable  now  to  the  road 
running  the  car.    You  take  those  bolts  out,  and  you  find  that  they 
have  been  broken,  perhaps  months  and  years,  perhaps  from  a  shock  by 
coming  in  contact  with  other  cars.    Those  cars  may  be  loaded  with 
corn  or  oats,  and  perhaps  it  might  cost  a  couple  of  dollars  to  repair 
them,  and  the  consignee  would  give  us  in  the  neighborhood  of  twenty- 
five  cents.    I  cannot  think  of  anything  more  that  I  can  say  now,  but  I 
would  like  to  be  able  to  say  more  to  you. 

Mr.  Adams.  Mr.  President,  I  would  like  to  say  one  or  two  words 
more  in  relation  to  this  idea  of  making  roads  responsible  for  their  own 
breakage.  The  principal  difficulty  about  this  matter  in  the  minds  ot 
most  of  the  men  in  charge  of  the  mechanical  department  is  this,  the 
liability  of  having  breakage  charged  to  a  road  where  it  was  carelessly 
done,  breakage  that  a  road  would  be  absolutely  responsible  for  by  un- 
fair usage ;  that  is  the  great  obstacle  to  overcome  in  making  a  new 
set  of  rules.  Just  how  to  define  that  class  of  breakage  that  comes 
under  the  head  of  carelessness,  perhaps  that  would  be  a  proper  term 
to  use,  may  be  difficult.  Everybody  who  knows  anything  about  rail- 
roading knows  that  there  is  a  great  deal  of  careless  breakage,  and  a 
good  deal  more  of  it  perhaps  than  some  of  the  officers  know  of.  It 
does  not  take  a  great  deal  of  excitement  to  get  men  a  little  worked  up, 
and  they  will  give  a  motion  to  come  back  carefully,  and  they  come 
back  a  good  deal  harder  than  they  mean  to,  perhaps,  and  they  knock 
the  drawbars  out  or  break  other  things,  and  the  consequence  is  that 
each  road  is  fearful  that  charges  will  be  brought  against  them  for  repairs 
of  this  character.  Now  if  there  can  be  any  way  devised  by  which  they 
can  get  that  class  of  breakage  defined  so  that  there  will  be  no  difficulty 
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4  times  as  long  as  Pine  or  Cedar. 


Cypress  Gutters  and  Conductors 

Are  Better  and  More  Durable  than  Tin  or  Galvanized  Iron. 


CYPRESS    DOORS   AND  FINISH. 

The  A.  T-  Stearns  Lumber  Co. 


Main  Office,  Mills  and  Wharves  at  Neponset, 
Office  and  Exhibit,  166  Devonshire  Street,    \  BOSTON. 
Office  and  Warerooms,  104  Friend  Street, 


P.  0.  Address, 
NEPONSET,  BOSTON,  MASS. 
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about  settling  that  question,  I  do  not  think  there  will  be  any  difficult) 
whatever  in  bringing  about  a  change  of  the  rules  of  interchange  so  as 
to  make  roads  mainly  responsible  for  their  breakage,  or  responsible  for 
all  breakage  that  is  not  a  result  of  accident  or  carelessness.    Of  course, 
if  we  should  derail  a  train  we  would  not  expect  to  ask  anybody  to  pay 
for  repairing  the  damage.    We  should  consider  that  to  be  our  own 
fault  and  misfortune  and  fix  it  up.  for  nobody  would  think  of  asking 
anybody  else  to  pay  for  it :  but  there  is  a  great  deal  of  breakage  in  yard 
switching  that  would  be  entirely  unnecessary  if  there  was  a  little  more 
care  used.    In  the  last  year  or  two  the  increased  weight  of  engines  has 
been  a  serious  injury  to  cars.    A  heavy  switch  engine  breaks  up  a  great 
manv  more  cars  than  a  light  one.    That  has  been  my  experience,  and 
I  guess  the  experience  of  everybody.    Whether  the  engineer  does  not 
calculate  how  much  weight  he  is  throwing  back  against  that  train,  or 
what  the  trouble  is,  I  am  sure  I  do  not  know,  but  it  seems  to  me  there 
might  be  a  good  deal  more  care  taken  about  those  matters,  and  I  have 
sometimes  felt  as  though  our  men  directly  in  charge  of  the  men  in  the 
transportation  department  did  not  quite  come  up  to  their  duty  by 
making  them  come  to  time  a  little  better.    These  fellows  that  handle 
trains  that  way  do  their  work  very  carelessly,  and  when  damage  is  done, 
if  you  say,  "  What  did  you  do  that  for?"  they  say,  "  Oh,  it  only  came 
up  just  so  as  to  barely  touch  it."    Now,  no  road  ought  to  be  asked  to 
repair  such  damages  as  that,  and  the  difficulty  that  all  these  clubs  have 
found  in  discussing  that,  especially  the  Western  clubs,  and  they  go  into 
that  thing  very  carefully  too,  and  they  have  got  some  very  bright  men 
out  there  who  know  about  those  things  as  well  as  we  do  down  here  in 
the  East,  — the  principal  thing  is  to  fix  the  precise  point  of  defining 
the  breakage  in  such  a  way  that  they  can  make  each  road  responsible 
for  its  repairs  as  a  rule  :  and  I  hope  that  this  committee  that  has  this 
matter  in  charge  will  devise  some  plan  whereby  this  can  be  done.  1  be- 
lieve Mr.  Leeds  is  the  chairman  of  that  committee  ;  he  is  a  man  of  good 
resources,  and  I  expect  the  committee  will  formulate  a  plan  of  inter- 
change that  will  suit  us  all,  and  I  hope  we  will  be  able  to  agree  upon  it 
at  our  general  convention  so  that  we  will  have  a  great  improvement  in 
the  movement  of  freight  hereafter.    There  is  no  sort  of  doubt,  I  think 
the  evidence    is  perfectly  conclusive,  that  delays  have  been  great, 
and  consignees  have  had  great  reason  to  complain  many  times  because 
their  freight  was  not  delivered  to  them  in  reasonably  good  time,  when 
delays  might  have  been  avoided  by  inspection,  if  the  cars  had  been 
allowed  to  go  along. 

I  do  not  know  that  we  could  blame  the  inspectors  at  all  under  the 
present  rules  of  interchange  if  they  did  not  allow  cars  to  go  by  that  en- 
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United  States  Metallic  Packing  Co. 

PERFECTED  PICKING  FOR  LOCOMOTIVES. 

In  use  on  over  350  Railroads. 
SAVES    FIRST  COST   IN    LESS  THAN   2  YEARS. 

Office,  610  Bullitt  Building,     )  pH|,  .rici  pmi  pi 
Works,  427  North  13th  Street,  J  rmLAUCLrmft'  ™' 


THE   IVKVSr  PATTBKNS 

HANCOCK 

f  LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  with  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


,  p  ,  -  THE  ffiKCOCK  ffiSPIRATOR  CO., 
]ocomoFe  boston,  hass. 

USB  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J. 

PENNSYLVANIA  BOLT  AND  NUT  CO., 

LEBANON,  PA. 

 Manufacturers  of-  


Machine  Bolts,  Lag  Screws,  Boiler  and  Bridge  Rivets, 

Track  Bolts,  Gimlet  Pointed  Coach  Screws,  Hot  Pressed  Nuts, 

Bolt  Ends,  Turn  Buckles,  Cold  Punched  Nuts, 

Bar  Iron,  Car  Forgings  and  Arch  Bars,  Structural  and  Electrical  Fergings. 

Chamfered,  Trimmed  and  Reamed  Nuts  (Cold  Punched),  and  Hot 
Pressed  Nuts  with  "  Reamed  Holes  "  a  Specialty. 

WE    PRODUCE   4-0,000    TONS    BAR    IRON  ANNUALLY. 
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tailed  upon  their  own  company  unnecessary  expense,  for  which  they 
would  be  blamed,  consequently  they  have  got  to  stop  them,  and  un- 
doubtedly they  stop  cars  unnecessarily  that  might  be  allowed  to  go 
safely.  For  fear  of  neglecting  their  duty  they  are  too  careful  perhaps, 
and  the  consequence  is  that  freight  is  delayed.  But  I  am  very  glad 
indeed  that  our  mechanical  men  are  taking  a  little  broader  view  of 
this  thing  than  they  used  to,  and  are  looking  at  it  from  a  different 
standpoint,  which  is  safety  without  so  much  regard  to  protecting  each 
other  from  being  beaten. 

The  President.  We  have  here  Mr.  Kelson,  from  the  Canadian 
Pacific  Road.    I  should  be  glad  to  hear  something  from  Mr.  Kelson. 

Mr.  Kelson.  Mr.  President  and  members  of  the  New  England 
Railroad  Club,  I  did  not  come  here  to  talk,  but  to  listen.  I  was  not 
expecting  to  be  called  upon  for  a  speech,  but  I  am  very  glad  to  be 
here  to-night,  because  this  is  the  first  time  I  have  ever  met  with  you. 
We  have  a  little  road  up  our  way,  and  I  do  not  know  but  if  our  master 
mechanic  were  here  he  could  tell  you  more  about  interchange  of  cars 
than  I  can.  I  do  not  know  whether  your  meeting  occurs  once  a  month 
or  once  in  three  months,  or  how  often,  but  certainly  what  I  have  heard 
to-night  has  been  very  interesting,  and  yet,  do  not  think  you  know  all 
about  it.  Certainly  as  far  as  we  are  concerned,  our  people  have 
not  a  great  deal  to  do  with  the  New  England  Railroad  Club.  I  think 
it  would  be  a  good  thing  for  you  to  come  to  Montreal  occasionally. 
Although  I  come  to  Boston  occasionally,  I  think  a  few  days  more  here 
will  be  enough,  and  if  a  Fitchburg  train  goes  to-morrow  night,  I  am 
going  home.  Mr.  Medway  thinks  I  better  go  sure  Good  Friday. 
{Applause.) 

The  President.  I  will  say  to  Mr.  Kelson  that  the  New  England 
Railroad  Club  meets  the  second  Wednesday  night  in  the  month,  every 
month  in  the  year,  excepting  June,  July,  and  August,  and  the  Club  will 
always  be  glad  to  welcome  him  at  any  time  he  is  in  Boston. 

The  President  then  called  upon  Mr.  Fraser,  who  desired  to  be  ex- 
cused from  making  any  remarks,  and  there  being  no  further  business 
the  meeting  adjourned,  9.45  P.  M.    Seventy-seven  members  present. 
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f  I  ¥S'H  Vice-P,«s      GEO.  W.  MORRIS,  Gen.  Mgr.     £ £  "Sgj&'afi'gjr ' 

A.  FRENCH  SPRING  CO., 

ELLIPTIC  AND  SPIRAL  SPRINGS 

OF  EVERY  DESCRIPTION. 

C.  S.  HENRY,  General  Eastern  Agent, 

88  Boreel  Building,  New  York. 


Standard  Varnish  Works, 

HIGHEST  GRADE  RAILWAY  VARNISHES. 


29  Broadway, 

NEW  YORK. 


2629  Dearborn  Street, 

CHICAGO. 


23  Billiter  Street, 

LONDON,  ENG. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 


129  Washington  Street, 

BOSTON. 


338  Broadway, 

NEW  YORK. 


MAGNOLIA  ^rAL. 


5-  ^dEn 
terlingworth 

Wed  Steel  Deam 
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PUTNAM  MACHINE  CO., 

FITCHBURG.  MASS. 

BOLT  CUTTERS. 

Made  in  all  Sizes  to 
Cut  from  1  -4  in.  to  6  in. 

Also 

SEPARATE  HEADS  and    METAL  WORKING 

DIES.                   MACHINERY.  ^.mtZVU, 
ACCURATE.  DURABLE,  RAPID.  SIMPLE. 

Swett  Gar  Wheel  &  Foundry  Go. 

CHILLED 

GJSJFL  "W^HESEHiS, 

CHELSEA,  MASS. 

GEO.  W.  SWETT,  Prest.   GEO.  B.  SWETT,  Sec.  &  Treas. 

j%  ■%  BEST  YORKSHIRE 

TAYLOR  B^ao« 

 also  


Taylor  Iron  Piston  Rods,  Axles  and  Crank  Pins. 

USED  BY  THE  LEADING  RAILROADS. 


Rlfl  1 1 0 1 1  TT'O    " SPEGIAL " and " TITAN,C " 
.  MUoHtl  O  STEELS. 


Sole  Representatives  in  the  United  States, 

15.  M.  JoiTLt?^  Co., 

Nos.  11  and  13  OLIVER  STREET,  BOSTON. 
No.  143  LIBERTY  STREET  NEW  YORK. 
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The  BUTLER  DRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
195,000  SET  NOW  IN  USE. 

Adopted  by  75  Railroad  and  Oar  Companies  ;  Easily  Applied  ; 
An  Absolute  Spring  Protector ;    Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 

William  W.  Whitcomb,         George  C.  Ewisg,  Charles  H.  Bi  rrage, 

Pres.  and  Gen.  Mgr.  Supt.  Secretary  and  Treasurer. 


Composite  Brake = Shoe  Co. 

PROPRIETORS  AND  MANUFACTURERS. 


A  COMPOSITE  SHOE 

With  wooden  plugs  firmly  imbedded  on  a  locking  device.  Increased  Wearing  and 
BREAKING  service  obtained.  Retards  a  tram  quickly  without  the  usual  jerking  and  jump- 
ing. Less  pressure  on  the  brakes  required,  thereby  less  "  wear  and  tear'  on  the  trucks 
and  wheels.  Correspondence  solicited. 

manufactured  at  (52O  Atlantic  Ave., 

Boston,  Philadelphia,  Pittsburg,  Boston,  Mass. 

Chicago,  and  San  Francisco- 


BOSTON  PLATE  &  WINDOW  GLASS  GO. 

261  to  289  A  STREET,  SOUTH  BOSTON,  MASS. 

BRANCH  STORE,  20  CANAL  STREET,  BOSTON. 

Window  and  Plate  Glass. 

CAR  CLASS  OF  ALL  KINDS. 

Superior   Railway  Varnishes 

—  AND  — 

ABC  Surfacers. 

Send  for  Descriptive  Pamphlet  to 

Murphy  Varnish  Company, 

Newark,  Boston,  Cleveland,  St.  Louis,  Chicago. 
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F.  W.   DEVOE  &  CO.'S 

Railway  Varnishes,  Coach  and  Car  Colors, 

STATION  PAINTS,  BRUSHES, 

Are  Standards  on  all  the  Important  Railway  Systems. 

Our  "PERGRADUS"  SYSTEM  is  Unrivalled  for  Cars. 

FOR  SALE  BY 

Charles  Richardson  &  Co., 

BOSTOIV. 

Fairbanks  Standard  Scales. 

SECTION  HAND  CARS,  BAGGAGE  BARROWS, 

FREIGHT  TRUCKS,  COPYING  PRESSES,  R.  R.  SUPPLIES, 

BABBITT,  ANTI-FRICTION  AND  PHOSPHOR-BRONZE  METALS. 

?!  THE  FAIRBANKS  CO., 

^gmJm  77  and  79  Milk  St., 

*^^^>  BOSTON      -      -  MASS. 

JOHN  W.  MASURY  *  SON, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway 

PAINTS  AND  VARNISHES, 

NEW  YORK  AND  CHICAGO. 

National  Tube  Works  Company, 

Manufacturers  of 

Wrought  Iron  and  Steel  Tubular  Goods 

Of  all  descriptions,  from  1-8  to  24  inches  diameter. 

LOCOMOTIVE  TUBES  AND  INJECTORS  A  SPECIALTY. 

SALES  OFFICES  : 

Boston.        New  York        Pittsburgh.       Chicago.       St.  Louis. 
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EST-A-SXjISIETIEID  1828, 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 

ORIGINAL  MANUFACTURERS  OF 

AIR  BRAKE,  CAR  HEATING, 

WATER,  STEAM,  TANK  AND  TENDER 

HOSE. 

Gaskets,  Packings, 


AND 


MECHANICAL  RUBBER  GOODS  FOR  RAILROADS 


WAKE ROOMS  : 
BOSTON: 

256,  258,  260  Devonshire  Street. 
NEW  YORK : 

100  Chambers  Street. 

CHICAGO: 

107-109  Madison  Street. 

ST.  LOUIS: 

Ninth  St.  and  Washington  Av- 

PHILADELPHIA: 

14  No.  4th  Street. 

BALTIMORE: 

26  Light  Street, 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  IT.  S.  A. 


Complete   Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 

PITTSBURGH, 

PHILADELPHIA. 
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WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
"EXCELLENCE  of  Design,  Material  and  Workmanship  in  Steel- 
tired  Wheels. " 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,  PA. 


TEE  TROJAN  CAR  COUPLER  CO., 

TROY,  HV.  Y. 

New  York  Office,  No.  49  Wall  Street. 

Ma    r\    miTTm  The  knuckle  may  be  thrown  open  for  coupling  by  the  hand 

I ,    K     |  Y  r  Ti  rod  at  the  side  of  the  car,  rendering  it  unnecessary  for  train- 

i  Ui  Ut   J.  1 1  JJ  i         men  tQ  go  between  the  cars  to  open  the  knuckle. 

THE  STRONGEST  AND  THE  ONLY  SAFETY  COUPLER. 


GIVE  IT  A  TRIAL. 


Challenge  Liquid  Fish  Glue. 

THE  BEST  FOR  ALL  PURPOSES. 

TXIVICHV  GLUE  CO., 

128  OLIVER  ST.,  BOSTON,  MASS, 


BROWN  CALDWELL,  Sec'y. 


C.  H.  DALE,  Pres.  &  Gen.  Manager.  C.  C.  MILLER.  Trcas. 

H.  W.  D'EYERS,  Oen.  Sales  Agent. 

PEERLESS  RUBBER  MFG.  CO., 

16  WARREN  ST.,    -----      NEW  YORK. 

AIR  BRAKE  HOSE,  STEAM  HOSE, 

Rainbow  Packing,  Eclipse  Gasket,  Peerless  Piston  Packing. 

WE  MAKE  A  SPECIALTY  OF  RUBBER  SUPPLIES  FOR  RAILROADS. 
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OOEOICGTE  LLOYD, 

Central  Ironworks  Steel  and  Iron  Boiler  and  Tank  Plates, 

89  MASON  BUILDING,  BOSTON. 

UNIVBRSAIv  ^TEETv  .AJVJ3    IROIV  PIRATES 

up  to  42  in.  wide,  3  in.  thick,  and  80  feet  long. 
SPECIAL  PLATES  FOR  LOCOMOTIVE  TENDER  SERVICE. 
PURE  GOLD  CHARCOAL  IRON  FOR  ENGINE  ROD  FORGINGS. 
AMERICAN   ROOEIIVG  BRIGHT  TIN, 

fully  equal  to  "  M.  F."  and  Standard  English  brands. 
I*.        Box  Telephone  1216. 


LOW  MOOR 


YORKSHIRE 


IRON 


FOR 


Stay  Bolts  and  Locomotive  Forcings. 

BOHLER  BROS.  STYRIAN  TOOL  STEELS. 

Sole  Agents  in  the  United  States : 

Houghton    dte    K  i  o  n  akds, 

150  OLIVER  STREET,  BOSTON. 


Jt*;e}t:e>r  Gray, 

12  MARSHALL  ST.,  BOSTON,  MASS., 

o"„n  Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OIL  CANS. 

Station,  Street  Switcl,  SemaDiore  ani  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 


ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 


THE  L/KOMA  CAR  CO. 


MANUFACTURERS  OF 


RAILWAY  &  ELECTRIC  STREET  CARS 

AND  ELECTRIC  TRUCKS  OF  ALL  KINDS. 

Gray  Iron  Castings,  Malleable  Iron,  Chilled  Wheels,  Homogeneous  and  Steel 
Castings.  Gregg's  Steam  Trap  for  Railway  Cars. 

PERLEY  PUTNAM,  Prest.  and  Gen.  Man,  ■  »•  ■_■ 

W.  E.  PUTNAM,  Secy,  and  Treas.  LACONIA,    IN.  M. 
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NEW  MEMBERS. 


Barnett,  Stephen  D.,  Iron  City  Tool  Works,  258  Montclair  Ave.,  New- 
ark, N.  J. 

Graham,  B.  J.,  Foreman  Car  Shops,  B.  &  A.  R.  R.,  Allston,  Mass. 
LafTey,  Thos.,  Draughtsman,  B.  &  A.  R.  R.,  Allston,  Mass. 
Muldoon,  John  P.,  256  Devonshire  St.,  Boston,  Mass. 
Rice,  Edmund,  Clerk,  B.  &  A.  R.  R.,  Allston,  Mass. 
Sheffield,  A.  C,  Foreman  Car  Inspector,  1 1 1  Beacon  St.,  Worcester, 
Mass. 


CHANGE  OF  ADDRESS. 


Baker,  E.  W.,  29  Vernon  St.,  Brookline,  Mass. 
Berg,  Walter  G.,  261  West  5 2d  St.,  New  York  City. 
Haggerty,  George  A.,  Lock  Box  57,  Southbridge,  Mass. 
Miller,  E.  T.,  Draughtsman,  B.  &  M.  R.  R.,  Lawrence,  Mass. 


Hew  Swt»latttX  glailroatl  ©loth. 


Electrical  Apparatus 

IN  CONNECTION  WITH 

SIGNALING  AND  J0VING  OF  TRAINS. 

PAPERS  BY 

J.  V.  YOUNG,  AND  J.  P.  COLEMAN. 


Meeting    of   May    Stl*9  l*-*Or>, 


Edward  L.  Janes,  Secretary,  P.  O.  Box  1158,  Boston. 


Next  Meeting,  October  gth,  1895. 


OFFICERS  FOR  1895-96. 

PRESIDENT, 

L.  M.  BUTLER. 
Master  Mechanic,  N.  Y.,  N.  H.  &>  H.  R.  R. 

VICE-PRESIDENT, 

J.  MED  WAY, 
Supt.  Motive  Power,  Fitckburg  R.  R. 

SECRETARY, 

EDWARD  L.  JANES. 
B.  &  A.  R.  R. 

TREASURER, 

CHARLES  W.  SHERBURNE, 


EXECUTIVE 

JOHN  T.  CHAMBERLAIN, 
Master  Car  Builder,  B.  &>  M.  R.  R. 

F.  D.  ADAMS, 
Master  Car  Builder,  B.  &>  A.  R.  R. 

J.  W.  MARDEN, 
Supt.  Car  Department,  Fitckburg  R.  R. 

F.  M.  TWOMBLY, 
Master  Mechanic  N.  Y.  N.  H.  &>  H.  R.  R. 


COMMITTEE, 

T.  B.  PURVES,  JR., 
Master  Mechanic,  B.  &  A.  R.  R. 

C.  E.  FULLER, 
Supt.  Motive  Power,  Central  Vt.  R.  R. 

THOS.  KEARSLEY, 
Supt.  Motive  Power,  N.  Y.  &=  N.  E.  R.  R. 

HENRY  BARTLETT, 
Supt.  Motive  Power,  B.  &>  M.  R.  R. 


F.  D.  ADAMS,  President       .       „  .  . 
J.  W.  MARDEN,  President  . 
JAMES  N.  LAUDER,  President  . 
GEO.  RICHARDS,  President 
FRED.  M.  TWOMBLY,  President 
JOHN  T.  CHAMBERLAIN,  President 


March, 


883, 

to  March,  1885* 

885, 

1887- 

887, 

"  1889. 

889, 

1891. 

891, 

1893- 

t8<w, 

1895. 

TTURJV  BUCKlvBS. 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,   -  Cleveland,  Ohio. 


OWEN  BEARSE  &  SON, 

Manufacturers  and  Wholesale  Dealers  in 

Mexican,  St.  Jago,  Cuban  and  Prima  Vera 


401  Albany  St.,  Boston,  Mass. 

Stock  manufactured  and  graded  especially  for  the  Car  trade. 

CORRESPONDENCE  SOLICITED. 

The  Standard  Steel  Works, 


Manufacturers  of 


STEEL  TIRES    AND  CAR  WHEELS 


-AND- 


STEEL-TIRED  WHEELS. 

With  Vauclain  Wrought  Iron  Spoke  Centres  and  Forged  Wrought 
Iron  Plate  Centres. 

Office,  220  South  4th  St.,  PHILADELPHIA. 

BRADY  METAL  COMPANY, 

BOREEL  BUILDING,  115  BROADWAY,  NEW  YORK. 

Manufacturers  of  self-Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 


MAGNUS  METAL,,  for  Locomotive 
Engine  castings,  Driving  Box  arid 
Rod  Bearings  or  any  bearings  for 
high  speed  shafting. 

MAGNUS  TIN,  for  use  as  a  substitute 
for  block  tin  by  Railroad  or  other 
Companies  having  their  own  brass 
foundry. 


MAGNUS  ANTI-FRICTION  LINING 

METAL.  BABBITT  METALS  and 

SOLDER. 
PHOSPHOR     BRONZE    in  Ingots, 

Bearings  or  Castings. 
BATTERY  ZINCS  of  all  kinds. 
Street  Car   and  Electric  Car  Brass 

Castings,  Bearings  and  Trolley 

Wheels. 


ALL  QUOTATIONS  IN  TOUCH  WITH  THE  CURRENT  METAL  MARKET. 


PROCEEDINGS 

OF  THE 

jta  England  Hailroad  Glub. 


Meeting  held  at   Wesley  an  Hall,  j6   Bromfield  Street,   Boston,  on 
Wednesday  evening,  May  8,  1895. 


The  meeting  was  called  to  order  at  7.50,  President  L.  M.  Butler 
occupying  the  chair.  The  minutes  of  the  last  meeting  were  approved  as 
printed. 

The  President  then  called  for  a  report  from  the  committee  on  the 
Constitution  and  By-Laws,  but  that  committee  not  being  ready  to  re- 
port, the  next  business  was  the  report  of  the  committee  on  Mr.  Lauder's 
picture. 

Mr.  F.  M.  Twombly.  Mr.  President,  your  committee  has  procured  a 
picture  of  Mr.  Lauder  at  an  expense  of  $25  for  the  picture  and  $10  for 
the  frame,  and  ask  you  to  accept  the  same. 

The  picture  was  then  placed  upon  the  platform  and  exhibited  to  the 
meeting. 

The  President.  Gentlemen,  you  have  heard  the  report  of  the  com- 
mittee, and  you  have  an  opportunity  to  examine  the  picture.  What  is 
your  pleasure  ? 

Mr.  Adams.  Mr.  President,  I  move  "  That  the  thanks  of  the  Club  be 
extended  to  the  Committee  for  their  work,  and  that  the  picture  be  ac- 
cepted.' 

The  motion  was  seconded  and  adopted. 

The  President  then  announced  the  death  of  Mr.  Charles  Richardson, 
Treasurer  of  the  Club,  which  occurred  on  the  29th  of  April,  and  stated 
that  Mr.  C.  W.  Willis,  a  member  of  the  Club,  would  read  a  paper  upon 
the  life  and  work  of  Mr.  Richardson. 
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Mr.  C.  W.  Willis.  Mr.  President,  and  members  of  the  New  England 
Railroad  Club  :  as  a  friend  of  the  late  Treasurer  of  the  New  England 
Railroad  Club  I  knew  Mr.  Richardson  well.  He  always  had  the  best 
interests  of  the  Club  at  heart,  and  was  loyal  to  it,  as  he  was  to  every 
organization  to  which  he  belonged,  and  to  every  person  who  claimed  his 
friendship.  He  was  greatly  interested  in  his  recent  election  to  the  office 
of  Treasurer,  and  had  he  lived  the  office  would  have  been  filled  faith- 
fully and  well.  The  brief  sketch  of  Mr.  Richardson  which  I  am  about 
to  present  was  not  prepared  for  this  occasion,  but  is  a  sketch  written  in 
my  editorial  capacity,  and  treats  of  him,  not  as'  a  member  of  this  Club, 
but  of  his  life  and  life  work  in  the  commercial  field  in  which  he  was 
engaged  in  trade  for  almost  half  a  century.  I  trust,  however,  that  it 
will  be  none  the  less  acceptable  on  that  account,  and  I  will  now  pro- 
ceed to  read  the  sketch,  which  is  a  proof  of  the  unpublished  article. 

CHARLES  RICHARDSON, 

BY  C.   W.  WILLIS. 

He  was  one  of  the  best  known  and  most  highly  respected  mer- 
chants of  Boston,  and  his  memory  will  long  be  cherished  as  a  man 
whose  life  was  spotless,  whose  character  was  without  a  blemish,  and 
whose  heart  was  truly  right.  His  character  was  reflected  in  his  daily 
life,  and  his  conduct  toward  his  fellow  men  was  always  in  strict  accor- 
dance with  the  teachings  of  the  Golden  Rule. 

There  was  no  member  of  the  paint  and  oil  trade  in  the  United  States 
who  was  more  universally  known  and  respected,  or  who  has  been 
more  zealous  and  untiring  in  his  efforts  to  elevate  the  ethics  of  business 
than  Charles  Richardson. 

While  quite  a  small  lad  he  lived  on  a  farm  in  the  town  of  Framing- 
ham,  Mass.,  and  when  but  about  fourteen  years  old  he  went  from 
farm  to  store.  His  education  at  this  early  age  had,  of  course,  been 
confined  to  the  country  school  in  the  district  where  his  parents  resided. 
On  entering  the  store,  the  understanding  on  the  part  of  his  father 
was  that  he  should  have  a  certain  amount  of  schooling;  but,  as  was 
the  case  with  many  another  country  boy  of  those  days,  the  hours  of 
labor  were  more  than  those  devoted  to  school  and  boyish  pastimes, 
the  result  being  that  he  was  accorded  but  a  single  term  at  the  aca- 
demy in  Framingham.  The  store  where  he  received  his  first  business 
experience  was  a  country  general  store,  and  among  the  many  articles 
sold  there  were  paints  and  oils. 

In  1849  ne  made  an  arrangement  with  John  N,  Dennison  &  Co., 
whose  place  of  business  was  at  103  Milk  street,  Boston,  wholesale 
dealers  in  dry  goods  and  clothing.  This  house  was  a  conservative  and 
very  highly  estimable  one,  Mr.  Dennison  being  one  of  the  old  line 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

THE  EUBANK  CAR  DOOR.  MALLEABLE  CASTINGS 

Simple, 


Storm,   Spark  and  Burglar-Proof 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 

Coffin's  Plate,  Sill  and  €ar  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.  Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago.  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  Bldg.  CHICAGO. 


PATENTED 
CAR  SEATS 

AND 

SEAT  SPRINGS 


PATENT  RATTAN 
CANVAS  LINED  SEATING,  &C 


Edward  Smith  &  Co., 
Varnish  Makers  and  Color  Grinders, 


Times  Building,  New  York. 

BLACK  BRIDGE  PAINT,  an  unequalled  preservative  for  all  iron 
work  exposed  to  the  weather. 

"CYRUS  ROBERTS" 
Hand-Car  Specialties, 

WARRANTED. 

EASY  RUNNING, 

LIGHT  IN  WEIGHT, 

PERFECT  WHEEL. 

Roberts,  Throp  &  Co., 

THREE  RIVERS,  MICH. 


Boston  merchants,  whose  sterling  integrity  was  proverbial,  upright  and 
exacting  to  a  degree.  The  young  man  and  future  merchant  was  accord- 
ingly, at  the  very  outset,  surrounded  by  the  very  best  of  influences, 
and  his  first  intentions  were  moulded  by  the  highest  examples  of  strict 
business  ethics,  which  so  well  fitted  him  for  a  future  career.  For  this 
house  Mr.  Richardson  made  his  first  trip  in  the  State  of  Maine,  in 
1849. 

Subsequently  certain  changes  transpired  in  the  firm,  and  at  the 
same  time  an  opportunity  was  offered  Mr.  Richardson  to  engage  his 
services  to  William  C.  Hunneman,  Jr.,  dealer  in  paints,  oils,  etc. 
After  three  years  in  Mr.  Hunnemans  employ,  Mr.  Richardson  pur- 
'  chased  his  interests  in  the  business  and  started  out  on  his  own  account 
under  the  firm  name  of  Charles  Richardson  &  Co.  His  business 
prospered  and  increased,  so  that  in  a  very  few  years  he  was  obliged  to 
seek  more  commodious  quarters,  which  were  found  at  the  corner  of 
Milk  and  Broad  streets.  While  here  he  narrowly  escaped  being 
burned  out  in  the  great  fire  of  1872,  and  soon  after  moved  to  the 
present  quarters  of  the  firm  of  Charles  Richardson  &  Co.,  85  Oliver 
street,  where  they  occupy  an  entire  building  of  large  dimensions. 

Mr.'  Richardson  was  always  deeply  interested  in  association  work 
and  organized  effort  in  business,  and  it  was  most  largely  due  to  his 
efforts  that  the  Paint  and  Oil  Club  of  New  England  was  formed, 
which  was  the  nucleus  of  the  paint  and  oil  trade  organization  in  this 
country.  When,  as  far  back  as  1867,  a  feeling  among  the  paint  dealers 
of  Boston  that  it  would  be  a  good  plan  to  form  a  trade  organization, 
culminated  in  the  organization,  in  1871,  of  the  Boston  Commercial 
Association,  Mr.  Richardson  was  chosen  its  president. 

This  organization,  from  lack  of  any  special  object  in  view,  was 
finally  disbanded.  The  death  of  a  member  of  the  Boston  Commer- 
cial Association  occasioned  a  gathering  of  the  members  of  the  trade, 
when  Mr.  Richardson  drew  attention  to  the  fact  that  an  organization 
on  a  business  and  social  basis  would  be  a  good  thing.  A  commitee 
was  appointed  to  take  the  matter  again  under  consideration,  and  a 
meeting  was  held  on  February  23,  1884,  at  which  time  the  Paint  and 
Oil  Club  was  formed  and  officers  chosen,  with  Charles  Richardson  as 
its  first  president. 

From  that  time  he  was  unceasing  and  untiring  in  his  efforts  to  bene- 
fit the  trade.  In  office,  and  on  many  important  committees,  he  has 
done  valuable  work,  and  the  trade,  not  only  of  Boston  and  New  Eng- 
land, but  of  the  whole  counfry  has  reaped  the  benefit  thereof.  One 
of  the  most  successful  and  beneficial  features  of  the  Paint  and  Oil 
Club  of  New  England,  the  Credit  Bureau,  was  conceived  by  Mr.  Rich- 
ardson, and  it  was  his  labors  that  placed  it  on  its  present  basis,  con- 
ceded by  every  member  of  the  club  to  be  invaluable. 
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STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  COLD  STREET,       -       °  NEW  YORK. 
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Mr.  Richardson  attained  wide  prominence  in  his  activity  in  the 
prosecution  of  the  adulterators  of  turpentine,  making  it  so  interesting 
to  them  that  adulterated  turpentine  has  been  completely  driven  from 
New  England. 

When  the  National  Paint,  Oil,  and  Varnish  Association  was  formed 
in  Saratoga  in  July,  1888,  Mr.  Richardson  was  elected  its  first  presi- 
dent, and  was  re-elected  to  a  second  term  at  Cleveland  in  January, 
1889,  and  a  third  at  the  convention  in  Detroit  in  January,  1890.  He 
was  nominated  for  a  fourth  term  at  the  Cincinnati  convention  in  Dec- 
ember, 1S91,  but  declined  to  serve. 

Since  then  he  lost  none  of  his  interest  in  the  National  Association, 
and  rendered  valuable  service  as  a  member  of  the  Board  of  Control 
on  various  committees. 

The  most  notable  service  which  he  has  in  latter  years  accomplished  is 
the  promotion  of  the  idea  of  the  establishment  of  a  new  cabinet  office, 
to  be  called  the  Department  of  Trade  and  Commerce ;  and,  as  chair- 
man of  this  committee  of  the  National  Association,  he  awakened  such 
a  widespread  interest  throughout  the  country,  with  business  men  and 
the  press,  that  the  ultimate  success  of  the  measure  does  not  seem  far  off. 

As  a  citizen,  Mr.  Richardson  was  not  only  a  leading  citizen  of 
Boston  but  he  has  an  unbroken  record  as  a  patriotic  American.  He 
numbered  among  his  friends  and  associates  such  men  of  national 
renown  as  Theodore  Parker,  Wendell  Phillips  and  William  Lloyd 
Garrison ;  and  to  the  day  of  his  death  he  was  on  terms  of  friendship 
with  nearly  all  the  prominent  men  in  the  Commonwealth. 

The  world  should  be  made  better  from  the  presence  of  such  a  life  as 
that  of  Mr.  Richardson  —  but  the  world  and  the  majority  of  the  people 
in  it  seem  almost  incapable  of  being  benefitted  by  such  a  life  as  his. 

Mr.  Richardson  literally  died  from  the  effects  of  overwork,  that 
occasioned  by  his  own  business,  and  in  laboring  for  others,  to  aid 
others,  and  to  uplift  and  benefit  the  trade  in  which  he  was  engaged. 
He  was  generous  and  untiring  in  his  efforts  to  uplift  the  ethics  of  busi- 
ness. But,  alas,  he  labored  much  alone.  He  loathed  dishonesty  of 
every  kind,  name  and  nature.    He  as  greatly  loved  honesty  and  honor. 

He  was  a  philanthropist  in  the  highest  sense  of  the  word,  but  he 
gave  unseen  by  men. 

There  was  nothing  that  was  to  him  too  great  a  task  to  perform  for  a  . 
friend  ;  and  the  last  thing  he  did  on  earth,  before  he  was  taken  ill, 
was  a  service  for  another. 

There  were  few  like  him  —  none. 

The  writer,  who  had,  perhaps,  been  his  nearest  and  most  intimate 
friend,  next  to  his  immediate  family  and  his  business  associates  of  his 
firm,  can  truly  say:  "I  have  lost  the  best  friend  I  ever  possessed." 


GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America ;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  l.mited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  PhceRix  Building.  FRANKLIN  PA 

CINCINNATI  BRANCH  OFFICE,  Neave  Building.  ' 

TH  E.  S.  GREELEY  &  C  O. 

* 

I^ailu/ay  ayd 
EIeetricaI  5upplies, 

*  ^  * 

IVoas.  3  etxniX  T  Oe>^  Street, 
NEW  YORK. 
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The  President.  It  is  with  much  regret  that  I  am  obliged  to  announce 
the  death  of  another  member  of  our  Club.  Mr.  John  W.  Sampson,  of 
Providence,  a  man  connected  with  the  old  Boston  &  Providence  Road, 
and  later  under  Mr.  Lauder's  administration  as  travelling  engineer. 

The  next  item  of  business  will  be  the  election  of  a  Treasurer. 

Mr.  John  Kent.  Mr.  President,  there  is  no  one  in  this  Club  but 
must  revere  the  memory  of  our  late  Treasurer  and  regret  his  untimely 
decease.  The  nomination  of  his  successor  has  perhaps  been  very  pro- 
perlv  left  to  the  Finance  Committee,  and  I  am  able  to  say  that  the  com- 
mittee has  been  fortunate  enough  to  secure  a  promise  from  Mr.  Charles 
W.  Sherburne  that  he  will  serve  the  Club  as  Treasurer  for  the  ensuing 
year  :  and  in  behalf  of  that  committee  it  is  my  pleasure  to  present  his 
name  for  election. 

The  nomination  was  seconded :  and  by  the  unanimous  vote  of  the 
members  the  Secretary  was  instructed  to  deposited  one  ballot  in  behalf 
of  the  Club  for  Chas.  W.  Sherburne  as  Treasurer.  Ballot  cast  by  the 
Secretary. 

The  President.  I  have  here  a  communication  from  the  New  York 
Railroad  Club.  It  refers  to  something  that  is  new  to  me.  Our  Secretary 
will  read  it. 

The  Secretary  then  read  the  following  communication  : 

Secretarv's  Office,  New  York  Railroad  Club. 

256  Broadway.  New  York,  April  27.  1895. 
President  New  England  Railroad  Club, 

Care  of  Mr.  E.  L.  Janes.  Secy.,  Boston,  Mass. 
E>ear  Sir :  —  Enclosed  please  find  proof  of  a  resolution  that  was 
passed  at  the  last  meeting  of  the  New  York  Railroad  Club,  which  will 
explain  itself. 

This  is  sent  you  with  the  hope  that  at  the  May  meeting  of  your  club 
a  committee  may  be  named  to  meet  the  committee  of  the  New  York 
Railroad  Club,  at  Thousand  Islands,  to  formulate  the  plan  as  set  forth 
in  the  resolution.  There  can  certainly  be  no  objection  to  a  properly 
authorized  committee  meeting  and  talking  this  matter  over  —  whatever 
action  is  taken  finally. 

Yours  very  truly. 

JOHN  A.  HILL,  Secretary. 

Whereas,  It  has  been  customary  in  the  past  at  the  annual  conventions  of  the 
Master  Car  Builders  and  Master  Mechanics  to  raise  by  subscription  a  fund  for  the 
entertainment  of  the  members  of  the  conventions  while  in  session ;  and 

Whereas,  There  are  now  in  the  United  States  six  railway  clubs  similar  in  their 
organization  to  our  own  ;  and 

Whereas,  It  is  entirely  within  their  province  to  provide  such  a  fund,  and  do  away 
with  the  present  mode  of  collecting  assessments;  therefore  be  it 


THE  NEW  ASHTON  MUFFLER 

With  Top  Outside  Pop  Regulation. 

Trial  Valves  sent  for  Approval. 

THE  ASHTON  VALVE  CO.,  ■  BOSTON,  MASS. 

Boston  Lead  Manufacturing  Company, 

OFFICE, 

162  Congress,  and  180  &  182  Franklin  Sts.,  BOSTON,  MASS. 

MANUFACTURERS  OF 

WHITE  LEAD  -A.TJff'ID  ZINC, 

DRY   AND    GROUND    IN  OIL. 

Red  Lead  and  Litharge,  Lead  Pipe  and  Sheet  Lead,  Patent  Tin  Lined  Pipe. 

Pure  Block  Tin  Pipe,  Solder  Pumps,  Etc. 
PIG   LEAD.  PIG  TIX. 

SAMUEL  LITTLE,  President.  WILLIAM  J.  BRIDE,  Treasurer. 

THE  IMPROVED  STANDARD  COUPLER. 

(MADE  IN  NEW  ENGLAND.) 
ONLY  THRBX:  PARTS. 

Forged  Steel  Knuckle  and  Locking  Pin.  No  Pivot  Pin  to  Break  or  Bend. 

SIMPLEST,  STRONGEST,  AND  MOST  DURABLE. 

STANDARD  COUPLER  CO. 

WORKS  AT  OFFICE  : 

Bridgeport,  Conn.  26  Cortlandt  Street,  New  York, 

THE  CHILTON  PAINTS 

Are  made  with  the  very  best  brands  of  Pure  Linseed 
Oil  and  a  Turpentine  drier. 

For  covering   properties  and  durability  they    excel  any 
Paints  ever  made  in  this  country. 

FOR  COLOR  CARDS  AND  PRICES  WRITE  TO 

CHILTON   MANUFACTURING  CO., 

147  Fulton  Street,  New  York. 
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Resolved,  That  the  chairman  of  this  meeting  be  hereby  instructed  to  appoint  a 
committee  consisting  of  three  members  of  the  club,  and  that  the  New  England, 
the  Central,  the  Western  and  Southern,  Southwestern  and  the  Northwestern  Rail- 
way Clubs  are  each  hereby  invited  to  appoint  similar  committees  to  meet  the  one 
to  be  appointed  by  the  chair  at  Alexandria  Kay  during  the  coming  convention,  to 
devise  the  best  means  of  arranging  for  such  subscriptions  and  entertainments,  and 
that  a  copy  of  this  resolution  be  sent  by  the  secretary  to  each  of  the  clubs  named. 

The  President.    Gentlemen,  you  have  heard  the  resolution;  what 
action  will  you  take  upon  it  ? 

Mr.  Adams.  Mr.  President,  this  seems  to  be  a  new  departure.  I  do 
not  know  but  it  is  a  good  one.  I  am  not  prepared  to  say.  There  never 
has  been  before  any  question  of  this  kind  brought  before  the  Club  in 
any  form  whatever.  The  entertainments  that  we  have  had  at  our  con- 
ventions have  been  very  pleasant,  the  most  of  them,  and  I  do  not  know 
as  we  ought  to  criticise  them  in  any  way.  I  suppose  they  have  been 
voluntary  so  far  as  the  membership  is  concerned  ;  at  least,  so  far  as  my 
knowledge  goes  they  have  all  been  voluntary.  Nobody  was  asked,  that 
I  know  of,  to  give  entertainments,  and  I  do  not  know  as  I  can  quite  see 
my  way  clear  to  fall  in  with  this  view  of  things.  I  enjoyed  some  of  the 
entertainments  ;  some  of  them  were  very  fine,  and  I  do  not  know  but  it 
should  be  done  by  the  railroad  clubs,  but  it  seems  to  me  rather  an  unex- 
pected thing,  and  I  am  not  prepared  really  to  fall  in  with  it  just  at  pre- 
sent. If  the  rest  of  the  members  all  agree,  I  do  not  know  as  I  should 
raise  any  objection  against  it ;  but  it  strikes  me  it  is  a  very  marked 
change,  and  I  am  a  little  surprised  at  the  movement  of  the  New  York 
Club.  '  It  seems  to  have  originated  with  them  ;  and  they  are  asking 
other  clubs  to  join  with  them. 

Mr.  Chamberlain.    Mr.  President,  I  think  probably  the  least  said 
about  this  matter  is  the  best.    I  move  you  "That  the  Secretary  be  in- 
structed to  notify  the  Secretary  of  the  New  York  Railroad  Club  that  we 
deem  it  inexpedient  to  appoint  a  committee." 
The  motion  was  seconded  and  adopted. 

Discussion  by  Messrs.  Marden,  Chamberlain,  Sewall  and  Adams,  as 
to  the  advisibility  of  printing  in  the  reports  the  domestic  affairs  of  the 
Club  then  followed,  and  upon  motion  of  Mr.  Chamberlain  it  was  voted, 
"That  all  matter  pertaining  to  the  local  interest  of  the  New  England 
Club,  which  might  be  called  of  a  private  nature,  be  left  discretionary  with 
the  Secretary  whether  to  print  in  its  proceedings  or  not." 

The  motion  was  seconded  and  adopted. 

The  President.  Is  there  any  other  business  to  be  brought  before  the 
Club  at  this  time?  If  not,  we  will  proceed  to  the  subject  for  the  even- 
ing's discussion,  "Electrical  Apparatus  in  connection  with  Signaling 
and  Moving  of  Trains."  We  have  some  papers  to  be  read.  The  first, 
by  Mr.  John  V.  Young,  will  be  read  by  Mr.  T.  B.  Purves,  Jr. 


1 1 


pKmCS,  ^W"8"" 

Y05E     CLIFF  HflNUFflCTURlNQ  CO., 

39   CortlandLt   &*.9   :iVe>w  York. 

MANUFACTURERS  OF 

KING'S  "YIELDING  SIDE  BEARING" 

FOR 

FREIGHT  AND  PASSENGER  CARS  AND  L0C0M0TIYE  TENDERS. 


Save  your  Wheel  Flanges.   Increase  the  durability  of  your 
Trucks  and  Cars.    Allow  your  cars  to  curve  easily  and  secure 
PAT.  NOV.  8,  '81;  MAR.  6,  '83.  Economy  in  freight  service. 

ESTABLISHED  1826.  INCORPORATED  1866. 

PRESBREY  STOVE    LINING  COMPANY, 

FIRE  BRICKS  STOVE  LININGS 

FIRE  CI, AY,  FIRE  MORTAR,  GRANITE  CLAY, 
KAOLIN,  FIRE  SAND,  &e. 

■  C\r\f\  DDIPI/C  Any  Shape  or  Size  of  Fire  Brick  made 
LvJO  VJ.    Pr\lwl\Oi  to  order  from  Pattern. 

Office  and  Works,  212  SOMERSET  AVENUE. 

33.  O.  PIERCE,  Treasurer. 

THE  RAILWAY  CONSTITUENCY  OF 

CHICAGO  VARNISH  COMPANY 


UPWARDS  OF  80,000  MILES. 

What  better  argument  could  be  offered  to  prove 
the  Superiority  of  their  goods  ? 

BOSTON  OFFICE,  Pearl  and  High  Sts.  NEW  YORK,  Pearl  St.  and  Maiden  Lane. 
CHICAGO,  41  and  43  Dearborn  Ave.         PHILADELPHIA,  142  No.  Fourth  St. 

ESTABLISHED  1865. 

DOSTON  FORQE  COHP/INY, 

340  Maverick  St.,  EAST  BOSTON. 

MANUFACTURERS  OF 

Railroad,  Steam  Marine  I  Electric  Work, 

IRON   AND  STEEL  FORCINGS, 

AND   ALL   KINDS   OF   HAMMERED  SHAPES. 
OFFICE   ATT  THE  XVOieK®. 

JAMES  SMITH,  Pres.     THOS.  L.  DUNBAR,  Treas.    3.  WALTER  SMITH,  Clerk.    THOS.  COPELAND,  Snp't. 


12 


RAILROAD  SIGNALS  AND  SWITCHES. 

PAPER  BY  JOHN  V.  YOUNG.  READ  BY  T.  B.  PURVES,  JR. 

The  matter  of  Block  Signals  and  Interlocking  Switches  and  signals 
is  of  interest  to  all  railroad  men. 

By  the  block  signals  the  engineer  is  safely  guided  on  his  way  and 
informed  at  all  times  of  the  fact  whether  it  is  safe  for  him  to  proceed 
or  whether  he  should  use  extreme  caution  in  proceeding,  and  be  on 
the  lookout  for  obstructions  in  the  way  of  a  train  ahead  in  the  block, 
or  switches  not  properly  set  for  his  track.  By  the  interlocking  system 
of  switches  and  signals  he  is  safely  guided  through  the  large  number 
of  switches  located  at  yards,  junctions,  etc.,  and  knows  for  a  fact  that 
when  he  receives  the  clear  or  safety  signal  that  all  switches  over  which 
the  signal  leads  him  are  properly  set  and  locked  for  his  train. 

The  different  systems  of  block  signals  in  use  in  this  country  are 
divided  into  Automatic  Electric  Block  Signals,  Electric  Controlled 
Manual  Block  Signals,  and  Simple  Manual  Block  Signals.  - 

One  of  the  first  Automatic  Electric  Block  Signals  which  were  adopted 
by  a  number  of  Railroads  in  this  vicinity  were  controlled  by  track 
instruments,  and  were  arranged  on  what  is  known  as  the  open  circuit 
principle.  The  signal  consisted  of  a  large  red  cloth  disc  located  in 
what  is  known  as  a  banjo  box.  This  signal  looked  like  a  large  banjo 
in  an  inverted  position.  In  the  centre  of  the  box  or  case  was  a  cir- 
cular hole  covered  with  glass.  The  disc  was  arranged  on  an  arm  which 
was  pivoted  in  such  a  manner  that  the  disc  could  be  dropped  down 
and  cover  the  hole  in  the  box,  so  that  the  engineer  approaching  it 
would  see  the  red  disc  and  be  governed  accordingly. 

When  it  was  desired  to  show  safety  the  disc  could  be  lifted  up  in 
the  box  out  of  sight,  leaving  the  opening  clear. 

The  manner  of  operating  the  disc  was  as  follows  : 

Attached  to  an  arm  carrying  the  disc  was  a  small  drum.  On  this 
drum  was  coiled  a  small  flat  link  chain,  one  end  of  which  was  attached 
to  the  drum  and  the  other  end  attached  to  a  small  brass  tube.  In 
this  tube  was  a  spiral  spring  which  was  held  from  slipping  out  of  the 
tube  by  a  small  cap  over  the  end  of  the  tube.  Through  this  cap  a 
brass  rod  was  passed  up  through  the  centre  of  the  spring.  .  This  rod 
was  provided  with  a  collar,  so  that  when  the  rod  was  pulled  the  spring 
would  be  compressed.  The  other  end  of  this  rod  was  attached  to  the 
armature  lever  of  a  powerful  electro-magnet  and  was  so  arranged  and 
adjusted  that  when  this  magnet  was  charged  and  the  armature  attracted 
the  rod  was  pulled,  which  conveying  its  movement  to  the  tube  through 
the  spring,  the  tube  would  cause  a  tension  to  be  put  on  the  small  chain, 
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causing  it  to  unwind  from  the  drum.    This  would  cause  the  drum  to 
revolve  and  lift  the  arm  carrying  the  disc  and  the  disc  would  be  lifted 
up  inside  of  the  case  and  uncover  the  opening  in  the  case,  thereby 
giving  a  clear  signal.    As  the  signal  worked  on  an  open  circuit,  the 
circuit  on  the  magnet  was  closed  for  only  a  short  time,  so  a  latch  was 
provided  to  hold  the  armature  against  the  cores  of  the  magnet  after  it 
had  once  been  attracted.     This  latch  was  controlled  by,  and  really 
formed  a  part  of,  the  armature  of  a  second  electro-magnet.    When  this 
second  magnet  was  charged  the  latch  would  be  removed  and  the  signal 
would  naturally  drop  to  the  danger  position.    In  applying  these  signals 
they  were  located  wherever  thought  necessary  and  near  each  signal  was 
located  a  track  instrument.    This  instrument  controlled  the  circuit  to 
the  latching  magnet.     At  the  further  end  of  the  block  was  located 
another  track  instrument  which  controlled  the  circuit  to  the  large  mag- 
net that  set  the  signal  at  clear.    Where  these  signals  were  continuous  it 
was  necessary  to  locate  the  clearing  track  instrument  beyond  the  next 
signal  a  sufficient  distance,  so  that  the  first  signal  would  not  clear  until 
the  train  had  passed  the  second  signal  some  distance,  this  being  called 
the  overlap,  meaning  the  overlapping  of  each  signal  beyond  the  one  in 
advance  of  it.     As  it  was  quite  difficult  to  locate  this  clearing  track 
instrument  so  as  to  have  each  signal  remain  at  danger  until  the  rear  of 
each  train  had  passed  a  certain  distance  beyond  the  next  one  in  advance, 
owing  to  the  fact  that  the  trains  were  not  always  of  the  same  length,  and 
the  track  instrument  was  operated  by  the  forward  wheel  of  a  train,  it  was 
customary  to  help  the  system  out  by  locating  in  advance  of  the  block  a 
signal  using  a  disc  of  green  or  blue.    This  signal  was  operated  in  .  con- 
nection with  the  positive  or  red  signal.    These  signals  required  a  large 
amount  of  battery  power  to  operate  them,  and  it  was  customary  in  apply- 
ing them  to  locate  a  large  number  of  cells  at  some  central  place,  and 
run  a  main  battery  wire  and  a  return  wire  over  the  whole  system,  and 
tap  on  wires  wherever  it  was  desired  to  use  the  current.    In  this  system 
the  operating  was  as  follows  :  the  train  entering  the  block  would  operate 
the  track  instrument  which  controlled  the  latching  magnet  circuit ;  this 
would  cause  the  magnet  to  be  charged  and  attract  its  armature,  which,  in 
turn,  would  release  the  armature  lever  of  the  large  magnet,  thereby  allow- 
ing the  signal  to  drop  to  the  danger  position. 

As  the  train  passed  out  of  the  block  the  passing  of  the  wheels  over 
the  second  or  clearing  track  instrument  would  operate  that  instrument 
and  close  the  circuit  on  the  large  controlling  magnet,  which  magnet 
would  attract  its  lever,  thereby  clearing  the  signal,  which-was  immediately 
latched  clear  by  the  armature  of  the  latching  magnet  until  released  by  a 
second  train.  These  signals  were  also  controlled  from  attachments  at 
each  switch  so  arranged  as  to  set  the  signal  at  danger  when  the  switch 
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was  thrown  from  the  main  line.  As  there  were  times  when  the  trains 
would  enter  and  remain  there  for  some  time,  making  it  desirable  to  clear 
the  signal  in  the  rear,  after  the  switch  had  been  reset  for  the  main  line, 
there  were  generally  boxes  near  the  switch  containing  instruments  by 
which  this  could  be  done. 

These  signals  were  a  great  improvement  over  the  old  method  of  run- 
ning without  signals  and  depending  entirely  upon  time  tables  ;  but  it  was 
found  there  were  a  number  of  weak  points  in  the  system.  A  few  of 
these  were  as  follows  : 

The  signals  being  on  an  open  circuit,  should  anything  happen  to  them, 
or  the  battery  wires  become  crossed,  forming  a  short  circuit  for  the  bat- 
tery, or  anything  happen  to  the  main  battery,  there  was  a  chance  of  the 
signals  remaining  at  all  clear  when  they  should  show  danger.  Another 
weak  point  was  the  fact  that  the  forward  wheels  of  the  train  were  the 
ones  that  really  performed  the  work ;  the  rear  wheels  of  course  passed 
over  the  track  instruments,  but  the  work  had  already  been  performed ; 
and  in  case  of  a  train  breaking  in  two,  should  the  forward  end' pass  over 
the  clearing  track  instrument  and  then  back  up  again,  there  was  a  clear 
signal  behind  the  train.  This  system,  with  let  down  or  clearing  instru- 
ments at  the  switches,  also  required  that  the  train-men  be  posted  on  the 
manipulation  of  these  instruments. 

Another  objection  to  this  system  was  that  should  two  trains  be  in  the 
same  section,  caused,  we  will  say,  by  the  first  train  moving  slowly,  and  the 
second  train  after  waiting  at  its  signal  the  proper  time  and  then  pro- 
ceeding cautiously  into  the  block,  the  passing  out  of  the  first  train  would 
clear  the  signals  behind  the  next  train. 

After  the  above  signals  had  been  in  service  a  short  time  inventors 
began  to  turn  their  attention  to  experiments  in  the  line  of  Automatic 
Signals  and  the  use  of  the  track  as  a  conductor  was  begun. 

The  knowledge  of  electricity  and  what  could  be  done  with  it  was  not 
up  to  its  present  state,  and  the  idea  was  held  up  in  ridicule  by  some  of 
the  men  who  were  considered  experts  in  electrical  matters.  They 
claimed  that  the  electrical  current  would  be  lost  in  the  ground.  One 
Supt.  of  Telegraph,  said  that  he  was  so  sure  the  track  could  not  be  used 
in  the  manner  intended  that  he  would  be  willing  "  to  eat  his  shirt  if  it 
could  be."  The  track  circuit  had,  however,  come  to  stay,  and  I  have 
never  heard  of  his  living  up  to  his  agreement.  In  using  the  track  to 
form  a  part  of  a  signal  system,  the  rails  are  connected  at  each  joint  by 
a  wire  fastened  to  one  rail,  generally  by  some  form  of  rivet  driven  into 
a  hole,  and  the  other  end  of  the  wire  fastened  in  the  same  manner  to 
the  next  rail.  In  the  early  experiments  it  was  soon  found  that  the 
ordinary  splice  bar  did  not  form  a  good  electric  contact  with  the  rails 
and  it  was  necessary  to  put  on  these  track  wires  to  insure  a  good  electric 
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connection  between  the  rails.    All  the  joints  in  the  section  to  be  pro- 
tected are  joined  in  this  manner. 

At  each  end  of  the  section  the  rails  are  insulated  from  those  beyond, 
by  either  putting  on  wooden  splice  bars  or  putting  a  sheet  of  fibre  between 
the  iron  fish  plate  and  the  rail. 

At  the  further  end  of  the  section  is  located  a  battery  consisting 
generally  of  not  over  two  jars.  The  poles  of  this  battery  are  connected 
to  the' rails  so  that  the  rails  are  used  as  conductors  to  a  relay  located  at 
the  other  end  of  the  section.  The  magnet  of  this  relay  is  connected  to 
the  rails.  By  this  you  will  readily  see  that  when  the  current  of  electri- 
city is  not  interrupted  the  magnet  of  the  relay  will  be  charged.  The 
local  or  contact  points  of  the  relay  are  then  made  to  control  a  battery,, 
which  in  turn  controls  the  mechanism  of  the  signal.  This  mechanism 
can  consist  of  any  suitable  arrangement  whereby  the  signal  banner  or 
blade  can  be  caused  to  revolve,  or  be  lifted  and  lowered,  the  movement 
being  controlled  by  a  magnet,  the  battery  for  which  is  controlled  by  the 
track  relay. 

Some  of  the  first  signals  consisted  of  a  banjo  case  similar  to  the  ones 
used  in  the  system  before  described.  In  these  banjos  was  located  a 
clockwork,  which  caused  the  red  cloth  disc  to  revolve  on  a  suitable 
pivot. 

The  revolving  of  this  disc  was  controlled  by  the  armature  lever  of  an 
electro-magnet.  When  this  magnet  was  charged  and  the  armature 
attracted,  the  disc  would  stand  edgewise  to  the  engineer  and  signify  "  All 
Clear." 

When  the  circuit  on  the  magnet  was  broken,  the  magnet  would  become 
demagnetized  and  the  armature  fall  back  from  the  cores  of  the  magnet 
and  allow  the  signal  disc  to  make  a  quarter  turn,  thereby  showing  its 
surface  to  the  engineer  and  indicate  "  Danger." 

As  all  the  work  the  signal  battery  had  to  perform  consisted  of  charg- 
ing a  small  magnet  which  controlled  the  movement  of  the  clockwork,  it 
will  easily  be"  seen  that  this  was  an  improvement  on  the  other  system,  as 
a  very  few  jars  of  battery  were  needed,  generally  about  two,  and  the 
signals  could  be  located  .at  isolated  or  bad  places  without  going  to  the 
expense  of  a  large  number  of  cells. 

Again,  as  each  signal  had  its  own  battery,  should  anything  happen  to 
that  "battery  only  the  one  signal  would  be  affected,  and  as  it  required  the 
battery  power  to  hold  the  mechanism  in  the  safety  position,  the  absence 
of  the  current  would  allow  the  signal  to  assume  the  danger  position, 
which  is  on  the  safe  side,  as  it  is  much  better  to  stop  a  train  without 
there  being  danger  ahead,  than  to  let  it  proceed  when  it  might  be  dan- 
gerous to  do  so. 

By  an  arrangement  of  circuits  where  the  block  signalling  is  continuous, 
each  signal  remains  at  danger  after  a  train  has  passed  it  until  the  rear  of 
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the  train  has  passed  a  suitable  distance  beyond  the  next  signal  m  advance. 
The  circuit  through  the  track  is  controlled  at  each  switch  by  a  circuit 
controller  operated  by  the  switch.  This  circuit  controller  or  switch-box 
is  so  arranged  that  when  the  switch  is  thrown  from  the  mam  line,  the 
track  circuit  will  be  broken  and  a  short  circuit  put  upon  it.  This  causes 
the  relay  controlling  the  signal  to  be  discharged  and  cause  the  signal  to 
assume  the  danger  position. 

When  the  switch  is  restored  to  the  main  line,  the  switch-box  closes 
the  track  circuit  at  that  point,  and  provided  there  is  no  train  upon  the 
track  section,  the  relay  will  be  again  charged  and  cause  the  signal  to 
assume  the  safety  position.  This  you  will  see  requires  no  additional 
work  by  the  train-men.  The  rails  of  the  side  track  between  the  point 
of  the  switch  and  the  fouling  point  are  also  electrically  connected  to  the 
main  line,  and  should  a  train  car  or  pair  of  wheels  be  left  between  these 
points,  thereby  being  dangerous  to  trains  passing  on  the  mam  line,  the 
signal  will  remain  at  danger  till  this  obstruction  to  traffic  is  removed. 
After  a  few  of  these  signals  had  been  in  service  a  short  time  the  system 
was  greatly  improved  by  the  invention  of  a  new  signal  machine  driven 
by  a  one  hundred  pound  weight. 

This  machine  was  powerful  enough  to  operate  a  banner  that  was 
exposed  to  the  weather  instead  of  being  covered  up  in  a  case  with  a 
glass  front.     This  overcame  a  very  serious  objection  to  that  form  ot 
signal  for  in  this  climate  the  glass  will  become  covered  with  snow  at 
times  and  prevent  the  engineer  seeing  the  disc.    With  the  disc  exposed 
the  engineer  can  easily  see  the  position  it  is  in  should  there  be  a  coat- 
ing of  snow  all  over  it.    The  -operating  of  this  system  is  briefly  explained 
as  follows.    We  will  assume  that  everything  is  in  proper  shape  and  the 
signal  stands  at  "All  Clear."    The  current  from  the  track  battery  is 
flowing  down  one  rail,  up  through  the  magnet  of  the  relay  and  back  on 
the  other  rail  to  the  battery.    The  relay  magnet  is  charged,  attracting  its 
armature  and  causing  the  battery  of  the  local  or  signal  circuit  to  be 
closed  on  the  signal  magnet,  which  in  turn  attracts  its  armature  and 
allows  the  signal  mechanism  to  assume  the  safety  position.    The  tram 
approaches  the  signal  and  enters  the  block  section.    Now,  electricity, 
although  one  of  the  swiftest  agents  employed  by  man,  has  a  sort  of  lazy 
streak  •  or  in  other  words  always  take  the  shortest  course,  and  in  speak- 
ing of 'the  shortest  way  we  mean  that  which  offers  the  least  resistance. 
It  being  much  less  resistance  from  the  rail  to  the  car-wheel,  car-wheel 
to  axle,  axle  to  the  other  wheel  and  hence  to  the  rail,  than  through  the 
large  number  of  turns  of  copper  wire  upon  the  relay  magnet,  the  electri- 
cal current  immediately  takes  that  course,  thereby  causing  the  magnet 
to  be  discharged  and  release  its  armature. 

The  armature  being  released,  breaks  the  circuit  of  the  signal  battery 
upon  the  signal  magnet,  which  is  immediately  discharged. 
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This  allows  the  signal  mechanism  to  assume  the  danger  position. 
When  the  train  has  passed  entirely  out  of  the  block  section,  the  current 
of  the  track  battery  is  again  allowed  to  flow  through  the  relay  magnet, 
causing  it  to  be  charged,  attract  its  armature,  close  the  circuit  upon  the 
signal  and  cause  it  to  assume  the  safety  position. 

A  few  of  the  advantages  of  this  system  over  the  other  are  as  follows : 
the  signal  remains  at  danger  until  the  last  pair  of  wheels  pass  entirely 
out  of  the  block.  The  signal  is  out  in  the  weather  and  will  not  be 
obscured  by  snow  being  on  the  glass.  Should  anything  happen  to  the 
batteries  the  signal  will  assume  the  danger  position.  The  signals  can  be 
located  at  any  dangerous  point  without  the  expense  of  a  large  battery. 
The  movement  of  a  switch  from  the  main  line  will  set  the  signal  to 
danger,  and  moving  the  switch  back  again  will  clear  the  signal,  provided, 
of  course,  the  track  is  clear  from  obstructions.  The  moving  or  breaking 
of  a  rail  will  cause  the  signal  to  show  danger.  Crossed  wires  cutting  off 
the  battery  from  the  signal  will  cause  the  signal  to  assume  the  danger 
position. 

A  form  of  signals  that  has  been  adopted  by  a  number  of  railroads, 
consists  of  a  semaphore  arm  located  upon  a  suitable  post,  and  is  known 
as  the  Westinghouse  Pneumatic  Block  Signal  System. 

A  small  air  cylinder  is  fastened  to  the  post,  and  the  piston  rod  of  the 
cylinder  is  connected  by  means  of  a  suitably  arranged  connecting  rod 
to  the  semaphore  blade.  Above  the  cylinder  is  an  electric  magnet  con- 
trolling an  air  valve.  When  this  magnet  is  charged  the  valve  is  open 
and  when  discharged  the  valve  is  closed  and  exhaust  is  open.  At  some 
suitable  place  is  located  an  air  compressor  which  compresses  the  air  to 
about  seventy  pounds  pressure  per  inch.  From  this  compressor  pipe 
is  laid  alongside  of  the  road-bed  either  in  the  ground  or  on  stakes. 

From  the  air  pipe  branches  are  led  to  each  signal  and  the  air  to  the 
signal  mechanism  is  controlled  by  the  electric  valve.  The  battery 
operating  the  electric  valve  is  controlled  by  the  track  circuit  relay  in 
about  the  same  manner  as  the  clockwork  signal. 

In  the  majority  of  places  where  this  system  has  been  applied  distant 
signals  are  located  on  the  same  posts  as  the  home  signals,  and  are  con- 
trolled from  the  next  signal  in  advance,  so  that  the  engineer  is  notified 
one  block  ahead  at  all  times  of  the  condition  of  the  next  block  he  will 
enter. 

This  system  uses  the  semaphore  signal,  which  is  considered  by  the 
majority  of  railroad  men  as  being  the  only  proper  form. 

The  simple  manual  block  system  consists  of  some  form  of  signal,  gen- 
erally semaphore,  located  at  the  stations  and  telegraph  offices  along  the 
line  of  the  road.  These  signals  are  operated  by  a  lever  or  cord  and  are 
pulled  to  safety  by  the  station  agent  or  operator  when  it  is  desired  to 
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have  the  train  enter  the  block.     After  the  train  has  passed  him  he 
notifies  the  man  in  the  rear  of  the  fact. 

While  this  system  is  better  perhaps  than  no  system  at  all,  there  has 
been  a  number  of  cases  where  there  has  been  pretty  bad  wrecks  caused 
by  rear  end  collisions. 

You  might  ask  how  this  could  happen,  as  the  operator  of  course  would 
not  send  a  train  into  the  block  until  he  had  been  advised  that  the  pre- 
ceeding  train  had  passed  out.  The  fact  is  that  a  number  of,  or  in  fact 
the  majority  of  these  wrecks  have  occured  in  the  night  time. 

Of  course  men  are  apt  to  fail  in  the  discharge  of  their  duty  and, 
especially  at  night,  dose  off  to  sleep,  after  having  notified  the  man  in 
the  rear  that  the  block  is  clear.  The  train  starts  toward  him  and  while 
he  is  taken  a  quiet  nap  a  train  passes  perhaps  on  the  other  track ;  this 
wakes  him  up  and  he  immediately  notifies  the  man  in  the  rear  again 
that  the  block  is  clear.  This  man  allows  a  second  train  to  enter  the 
block.  The  first  train  possibly  has  met  with  some  trouble  and  stopped. 
Along  comes  the  second  train,  there  is  a  crash,  and  the  newspapers  says 
that  somebody  blundered. 

The  Electric  Controlled  Manual  Block  System  was  invented  to  over- 
come this  defect,  and  to  put  a  check  upon  such  operators. 

The  first  of  these  that  I  had  experience  with  is  known  as  the  Sykes 
System,  who  received  what  is  known  as  a  broad  patent,  covering  any 
system'whereby  one  man  unlocked  the  signal  lever  of  the  signal  man 
in  the  rear. 

This  patent  has  since  run  out,  and  there  are  a  number  of  systems  m 
use  which  are  considered  an  improvement  on  the  original  Sykes  System, 
but  which  necessarily  embody  the  feature  of  A  unlocking  B. 

In  the  Electric  Controlled  Manual  Block  System  there  is  what  is 
known  as  a  lock  and  plunger  for  each  track  in  each  signal  cabin  or 
tower.  The  lock  is  attached  to  the  signal  lever  and  prevents  the  lever 
being  pulled  to  the  safety  position  unless  unlocked  by  the  signal  man  in 
advance.  The  plunger  is  also  either  connected  to  the  same  signal  lever 
or  controlled  by  it,  and  prevents  the  signal  man  from  unlocking  the 
signal  lever  in  the  tower  in  his  rear  for  a  second  train  until  he  shall  have 
cleared  his  signal,  the  train  passed  by  him  and  he  has  restored  his  lever 
to  the  danger  position. 

As  his  lever  is  unlocked  from  the  tower  in  advance  he  can  not  again 
clear  his  signal  until  he  is  unlocked  by  the  signal  man  in  advance,  who 
can  not  do  this  until  he  has  been  unlocked  by  the  signal  man  in  advance 
of  him,  the  train  passed  and  signal  lever  restored  to  the  danger  position, 
and  so  on  through  the  system. 

With  this  system,  however,  the  operator  at  the  beginning  of  a  system 
could  leave  his  signal  at^safety  after  the  train  had  passed,  which  would 
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not  require  the  signal  man  in  advance  to  unlock  him  ;  and  through  the 
whole  system  the  same  could  be  done  and  all  hands  take  a  quiet  nap. 
Inventors,  however,  were  not  going  to  let  this  happen  if  it  could  be  pre- 
vented, and  the  electric  slot  was  invented.  This  is  an  electric  attach- 
ment put  in  the  connecting  wire  between  the  lever  and  the  signal  and 
controlled  by'a  short  section  of  insulated  track. 

When  the  train  passed  over  this  section,  the  signal  wire  would  be 
uncoupled  and  the  signal  would  automatically  go  to  danger,  making  it 
necessary  for  the  signal  man  to  put  his  lever  back  to  couple  the  wire, 
and  the  lever  would  immediately  be  locked  back  until  unlocked  again 
by  the  signal  man  in  advance,  who  could  not  do  so  until  the  train  had 
passed  him  and  he  had  put  his  lever  in  the  danger  position,  where  it 
was  immediately  locked  until  again  unlocked  by  the  signal  man  in 
advance.  As  this  would  not  prevent  the  operators  from  all  clearing 
their  signals  after  a  train  had. passed  over  the  system,  and  then  taking  a 
nap  until  the  next  one  had  passed,  inventors  went  another  step  forward 
and  arranged  the  system  so  that  each  signal  can  only  be  cleared  when 
there  is  a  train  actually  approaching  it. 

In  this  system  the  operator  is  supposed  to  notify  the  signal  man  in 
the  rear  when  a  train  has  passed  out  of  the  block,  and  also  notify  the 
signal  man  in  advance  when  there  is  a  train  approaching  him.  This  is 
usually  done  by  means  of  a  certain  number  of  taps  on  a  bell.  There 
were,  however,  a  number  of  instances  where  trains  were  stopped  at  the 
signals,  and  at  the  investigation  of  such  stops  the  operator  who  had 
stopped  the  train  would  claim  that  he  had  not  been  notified  of  its 
approach,  and  did  not  know  it  was  coming  until  he  happened  to  look 
out  of  the  window  and  saw  it.  The  operator  in  the  rear  would  of 
course  say  that  he  had  notified  him,  and  it  was  a  question  as  to  which 
was  telling  the  truth. 

The  system  was  still  further  improved  by  arranging  an  indicator  that 
would  show  in  the  tower  a  card  with  the  words  on  it,  "  Train  in  Block," 
when  a  train  had  passed  the  tower  in  the  rear.  This  prevents  such  a 
controversy  between  the  operators,  for  the  question  can  be  asked  the 
operator  who  stops  the  train  "  What  did  your  indicator  say?" 

This  does  not  do  away  with  the  bell  code,  and  is  simply  an  additional 
safeguard  to  guard  against  stopping  trains  when  there  is  no  occasion  to 
do  so.  From  the  above  you  will  see  that  there  is  now  a  system  where, 
i st,  there  can  not  be  two  trains  in  the  section  at  the  same  time,  unless 
a  second  one  enters  against  a  red  signal.  2nd,  the  signal  can  not  be 
cleared  until  the  lever  has  been  released  by  the  signal  man  in  advance, 
and  there  is  a  train  approaching  to  use  that  signal.  3rd,  there  is  auto- 
matic announcement  of  the  approach  of  the  trains,  so  that  the  signal 
men  have  no  excuse  for  stopping  a  train,  claiming  that  he  had  not  been 
notified  of  its  approach. 
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Another  arrangement  of  signals  and  switches,  in  which  electricity 
plays  an  important  part,  is  the  system  known  as  the  Westinghouse 
Electro  Pneumatic  Interlocking  System.  In  this  system  the  heavy 
work  is  performed  by  compressed  air,  but  all  the  valves  and  indicators 
are  operated  by  electricity. 

By  this  means,  switches  are  moved  very  quickly  and  safely  and  we 
are  thereby  enabled  to  increase  the  traffic  at  a  large  place  such  as  a 
terminal,  and  handle  the  same  promptly  and  with  satisfaction  to  all 
concerned. 

One  of  the  largest  systems  of  this  kind  has  been  erected  at  the 
Union  Station,  Boston,  a  place  well-known  to  the  members  of  this 
club,  and  a  description  of  it  written  by  Mr.  J.  P.  Coleman,  Asst.  Engi- 
neer of  The  Union  Switch  &  Signal  Co.,  will  make  the  method  of  oper- 
ating trains  by  that  system,  clear  to  all  members. 

The  President.  We  have  with  us  the  evening  Mr.  Robert  J.  Sheehy, 
who  has  made  a  study  of  railroad  signaling,  and  he  has  something  which 
he  will  now  present  to  us. 

REMARKS  OF  ROBERT  J.  SHEEHY. 
Mr.  President  and  Gentlemen:  —  Inasmuch  as  the  matter  of  signals  has 
been  discussed  this  evening,  I  am  glad  to  have  an  opportunity  of  speak- 
ing to  you  about  an  Automatic  Signal  System  which  I  devised  some 
years  since  and  which  I  am  now  bringing  to  the  the  attention  of  the 
railroad  people  of  this  section  of  the  country.  While  the  signal  systems 
heretofore  devised  and  used  have  been  and  are,  of  course,  much  better 
than  no  signals  at  all,  yet  all  will  admit  that  there  is  room  for  improve- 
ment in  that  direction,  and  for  an  automatic  system  of  an  entirely  differ- 
ent character. 

Some  years  ago,  I  devised  an  automatic  system  of  signals  wherein  I 
placed  the  signal  devices  in  the  cabs  of  the  locomotives  and  made  use  of 
the  rails  on  which  the  trains  run  as  conductors  to  indicate  to  the  engi- 
neers the  condition  of  the  blocks  ahead.  When  I  devised  this  system,  I 
found  that  I  was  rather  ahead  of  the  times,  for  the  reason  that  no  suitable 
batteries  or  current-producing  devices  where  then  provided  to  properly 
operate  the  same.  Again,  I  found  that  the  system  was  such  a  radical 
departure  from  those  in  public  use  at  the  time  that  few  people  were  suf- 
ficiently conversant  with  electrical  appliances  to  enable  them  to  under- 
stand how  the  service  was  proposed  to  be  performed. 

The  developement  of  electrical  machinery  and  appliances  in  general  is 
such  as  to  warrant  the  satisfactory  working  of  the  system  that  I  am 
about  to  describe  to  you,  viz.  :—  The  state  of  perfection  to  which  the 
accumulator  or  storage  batteries  has  reached  which  I  propose  to  em- 
ploy for  furnishing  current  to  actuate  the  signal  devices  on  the  locomo- 
tives. 
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This  system^consists^of  two  signaling  devices  placed  in  the  cab  of  the 
locomotive,  together  with  a  recording  device  for  recording  the  hour, 
minute  and  second  at  which  the  signals  are  given  and  cleared,  and  a 
trailing  or  contact  device  attached  to  any  suitable  or  convenient  part  of 
the  locomotive,  such,  for  instance,  as  at  the  forward  end  of  the  frame  or 
to  one  of  the  tender  trucks,  where  it  will  be  most  out  of  the  way.  The 
signals  in  the  cab  are,  as  I  said  before,  two  in  number ;  one  is  arranged 
to  indicate  a  broken  rail,  misplaced  switch  or  open  drawbridge.  The 
other  is  to  indicate  a  moving  train  or  a  car  on  the  section  ahead.  The 
first  signal,  we  will  call,  the  broken  circuit  signal.  This  signal  device  is 
held  at  "safety"  by  the  action  of  the  current  constantly  traversing  the 
circuit  while  the  locomotive  is  out  of  the  round  house,  and  the  second 
signal  is  brought  into  "  danger  "  by  an  increased  current  traversing  the 
circuit.  When  the  signal  goes  to  "  danger,"  it  is  audibly  and  visually 
indicated  to  the  engineer,  ist,  by  striking  a  gong  and  lighting  an  incan- 
descent lamp.  The  gongs  in  each  signal  are  of  a  different  sound  and 
the  lamps  are  provided  with  different  colored  glasses,  so  that  by  the 
sound  of  the  gong  the. engineer  can  tell  what  character  of  obstruction  he 
is  approaching,  the  lamps  indicating,  during  the  time  of  said  obstruction, 
its  character.  Thus,  it  will  be  seen  that  he  has  before  him  at  all  times 
the  signals  required  for  his  guidance. 

The  track  arrangements  for  operating  this  system  are  as  follows  :  The 
tracks  are  divided  up  into  any  desired  length,  say  from  that  of  an  eighth 
of  a  mile  to  that  of  even  a  mile  or  two,  in  straight  sections  of  the  road. 
We  will  take,  for  instance,  a  block  of  half  a  mile  in  length  as  an  illustra- 
tion, and  say  that  we  require  a  distance  of  a  thousand  feet  before  reach- 
ing said  block  as  being  necessary  to  enable  the  engineer  to  come  to  a 
full  stop.  In  order  to  give  notification  to  the  engineer  a  thousand  feet 
away  what  the  condition  of  the  track  in  that  block  is,  I  provide  an 
extension  or  subsidiary  rail,  which  is  made  of  small  angle  iron  and  placed 
back  parallel  with  the  regular  rails  at  any  desired  distance  from  them,  and 
supported  on  suitable  string  pieces  fastened  to  the  cross-ties.  The  for- 
ward end  of  this  thousand  foot  section  is  riveted  to  the  rail  of  that  sec- 
tion and  becomes,  as  it  were,  a  part  of  it.  At  the  further  end  of  this 
half  mile  section,  the  two  rails  of  the  track  are  connected  together  by 
what  is  known  as  a  resistance  coil  which  offers  a  constant  resistance  to 
the  passage  of  the  current.  The  rails  are  what  is  called  bonded,  namely, 
connected  at  each  joint  by  suitable  wires  to  insure  their  electrical  con- 
tinuity. 

Now,  in  order  to  explain  the  uses  of  this  extention  rail  and  resistance 
coil,  we  will  consider  that  the  locomotive  has  its  signaling  and  recording 
devices  together  with  a  suitable  battery  for  actuating  the  same  and  a 
trailing  contact  arrangement  to  engage  with  this  extension  or  subsidiary 
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rail.  The  locomotive  coming  to  the  end  of  this  rail,  the  contact  engages 
with  it,  which  sends  the  current  down  one  rail,  through  the  resistance 
coil  at'the  end  of  the  sections  and  back  through  the  other  rail  to  the 
wheels  of  the  locomotive.  This  makes  what  is  known  as  a  metallic 
circuit  for  the  current  to  flow  over  and,  as  I  said  before,  holds  the 
broken  circuit  signal  at  safety.  Providing  this  section  is  clear  and  there  is 
no  break  in  the  rails,  there  will  be  no  danger  signal  displayed  in  the  cab, 
but  should  the  rails  be  broken,  or  a  switch  misplaced,  it  will  be  readily 
seen  that  there  will  be  no  circuit  for  the  current  to  flow  through  and 
consequently  signal  device  No.  i  would  be  released  and  instantly  go  to 
"danger,"  ring  a  gong,  light  an  incandescent  lamp  and  make  a  printed 
record  of  the  time  that  such  signal  was  given. 

On  the  other  hand,  if.  there  is  a  train  in  this  block,  whether  it  be  moving 
or  standing  still,  the  wheels  and  axles  of  that  train  constitute  a  bridge,  elec- 
trically speaking,  between  the-two  rails  and  cut-out  from  the  circuit  the 
resistance  coil  at  the  forward  end  of  the  section.  The  cutting  out  of  this 
resistance  from  the  circuit  will  cause  an  increased  current,  namely,  one 
of  greater  amperage,  to  flow  from  the  battery  through  the  signaling 
devices  which  will  actuate  danger  signal  No.  2  ;  the  gong  on  which 
signal  emitting  a  different  sound  from  the  other  and  having  a  lamp  of  a 
different  color  the  engineer  is  instantly  made  acquainted  with  the  fact 
that  there  is  a  train  on  the  block  ahead,  one  thousand  feet  before  he 
reaches  it.  This  enables  him  to  stop  his  train  before  he  reaches  the  end 
of  that  block  and  he  waits  until  the  train  moves  off. 

The  time  recording  device  here  comes  into  play  again.  As  I  said 
before,  it  makes  a  printed  record  of  the  hour,  minute  and  second  when 
the  signal  is  given  and  another  printed  record  when  the  section  ahead  is 
cleared.  The  time  intervening  between  these  two  records  will  show  the 
length  of  delay  to  the  train,  due  to  that  obstruction. 

I  omitted  to  remark  that  carried  on  the  locomotive,  and  so  arranged 
as  to  be  brought  into  circuit  when  the  trailing  contact  is  not  engaged 
with  the  subsidiary  rail,  is  a  resistance  coil  equivalent,  electrically  speak- 
in-  to  the  entire  resistance  of  the  block  including  the  resistance  coil  at 
the  forward  end.  Therefore,  we  have  at  all  times  a  closed  circuit  for 
the  current  to  flow  through,  and  where  all  sections  of  the  track  are  clear 
and  not  broken  by  misplaced  switches  or  open  draws,  no  changes  take 
place  in  either  of  the  signal  devices  carried  on  the  locomotive. 

The  arrangement  of  the  tracks  for  the  operation  of  this  system  is  sim- 
ilar, with  reference  to  the  length  of  its  block,  to  that  of  any  of  the  pre- 
sent systems  in  use  ;  namely,  that  the  road  is  so  divided,  in  accordance 
with  the  running  of  the  trains,  that  there  is  always  a  block  between  the 
trains.  Thus,  close  to  large  cities  or  business  centers,  the  blocks  would 
be  very  short,  and  as  they  progressed  on  the  road  they  could  be  length- 
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ened  out  to  any  desired  length,  excepting  on  curves,  where,  I  believe, 
they  should  again  be  shortened  up  to  about  a  quarter  of  a  mile  in  length 
or  even  less  in  some  very  bad  places. 

The  subsidiary  rail  or  extension  I  speak  of  here  as  being  a  thousand 
feet  in  length  ;  of  course,  it  will  be  readily  understood  by  you,  gentlemen, 
that  the  length  of  this  extension  will  vary  with  the  grade  of  the  road, 
speed  of  trains,  etc.  On  down  grade,  at  very  high  rates  of  speed,  these 
extensions  would  have  to  be  in  some  cases  two  thousand  feet,  or  even 
more,  in  length;  while,  on  a  corresponding  track,  going  up  grade,  they 
need  not  be  more  than  four  or  five  hundred  feet  in  length.  Conse- 
quently, the  average  on  a  road  would  be  about  one  thousand  feet  m 
length  for  each  block. 

I  will  now  speak  of  the  comparative  cost  in  installation  of  a  system  of 
this  character  with  those  now  in  use.  Admitting  that  with  an  automatic 
system,  the  rails  proper  require  to  be  bonded  throughout,  the  same 
would  be  true  of  this  system ;  then  we  have,  merely,  the  additional 
expense  of  these  extensions  or  subsidiary  rails  with  the  resistance  coils 
at  the  forward  ends  of  the  blocks  to  figure  as  the  cost  of  rail  of  installa- 
tion. Light  angle  iron  being  used,  it  is  safe  to  say  that  the  average  cost 
of  these  extensions  would  not  exceed,  excepting  in  cases  where  there 
were  numerous  switches  or  cross-overs,  over  seventy-five  dollars  per 
block,  and,  in  the  majority  of  cases,  a  much  less  amount. 

Now,  there  being  no  movable  parts  to  the  rail  construction,  no  track 
instruments,  air  compressing  devices  or  levers  to  be  actuated  by  the 
wheels  of  the  locomotive,  the  entire  track  arrangement  can  be  taken 
care  of  by  the  ordinary  section  men,  no  skill  whatever  being  required 
in  the  care  of  this  part  of  the  system.  There  being,  as  I  said  before,  no 
wires  to  get  out  of  order,  the  thing  becomes,  practically  speaking,  a  part 
of  the  regular  rail  system  of  the  road. 

The  locomotive  arrangements  are  such  that  they  require  no  attention 
on  the  part  of  the  engineer  ;  the  movement  of  a  small  switch  in  the  cab 
of  the  locomotive  connects  the  battery  with  the  signaling  devices  and  the 
contact  levers  spoken  of  before,  and  throwing  the  switch  off  at  the  end 
of  the  run,  opens  the  circuit  of  the  battery,  consequently  there  is  no 
consumption  of  the  current  going  on  when  it  is  not  in  use. 

These  batteries  are  charged  in  the  round-houses  of  the  locomotives 
and  require  no  care  on  the  engineer's  part.  The  cost  of  charging  the 
batteries  being,  practically  speaking,  the  cost  of  operating  the  system. 
And  when  the  railroad  companies  have  their  own  electric  lighting  plant, 
the  cost  of  charging  them  is  indeed  very  small. 

To  roads  that  are  not  provided  with  their  own  plant,  currents  can  be 
obtained  from  the  electric  light  companies  in  those  places  for  charging 
the  batteries,  at  a  very  nominal  price.  It  is  safe  to  say  that  the  cost 
under  any  circumstances,  would  not  exceed  that  of  twelve  and  one-half 
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cents  a  day  for  each  locomotive,  and  might  in  some  cases  be  reduced 
to  half  this  amount.  Therefore,  it  will  be  seen  that  the  system  is  not 
alone  an  inexpensive  one  to  install  but  also  an  economical  system  from 
a  maintenance  standpoint. 

You  will  see  that  by  the  use  of  a  system  of  this  kind,  semaphores 
banjos,  towers  and  other  signaling  devices  along  the  roads  are  entirely 
dispensed  with.  The  engineer's  attention  is  not  taken  away  from  the 
locomotive  ;  his  carrying  his  signals  with  him  enables  him  at  all  times 
and  under  all  conditions  of  the  weather  to  see  just  what  character  of 
obstructions  there  are  ahead,  thus  relieving  him  of  the  mental  strain 
that  he  is  now  under  when  running  under  the  present  signal  system 
provided.  He  never  needs  to  question  what  kind  of  a  signal  was  dis- 
played before  him,  as  is  often  the  case  at  present,  for  the  reason  that  he 
has  them  before  his  eye  at  all  times. 

I  venture  to  say  that  the  cost  of  oil,  breakage  of  chimneys  and  care 
of  lamps  entailed  in  the  use  of  the  present  systems  would  pay  a  very 
handsome  return  on  the  money  invested  in  the  installation  of  this  sys- 
tem, over  and  above  the  cost  of  its  operation. 

I  will  here  say  that  this  system  is  equally  as  applicable  to  single  track 
roads  as  it  is  to  double  track  roads,  and  for  a  three  or  four  track  road  has 
advantages  over  all  other  systems,  in  so  far  that  no  expensive  structures 
such  as  are  used  to  give  the  signals  to  the  inward  tracks  are  required, 
and  said  tracks,  as  you  will  readily  see,  can  be  divided  into  blocks  of 
any  desired  length  and  character  more  inexpensively  than  with  any  of  the 
present  systems  in  use. 

Now,  gentlemen,  I  will  conclude  by  saying  that  I  believe  in  calling 
things  by  their  true  names  ;  and  when  we  speak  of  an  Automatic  Railroad 
Signal  System,  let  us  understand  that  it  is  entirely  automatic  and  not  at 
all  dependent  upon  human  beings  to  actuate  the  devices.  Let  them  be, 
as  I  said  before,  entirely  automatic,  directly  under  the  control  of  the 
engineer  and  free  from  any  wire  connections  or  other  delicate  electrical 
devices,  whether  in  the  form  of  track  instruments,  semaphores  or  signal 
appliances  placed  alongside  of  the  track. 

The  persons  for  whose  guidance  all  signal  devices  are  employed  are 
the  locomotive  engineers,  therefore,  they  should  be  placed  where  they 
belong,  in  the  cab  of  the  locomotive  and  nowhere  else.  And,  as  I  make 
use  of  the  rails  over  which  the  trains  are  run  for  the  conductors  and 
carry  all  current-producing  devices  for  actuating  the  signals  right  on  the 
locomotive,  I  feel  justified  in  Calling  this  an  Automatic  Signal  System, 
pure  and  simple,  and  one  that  I  believe  will  see  recognition  by  the  rail- 
road managers  of  the  country. 

With  your  kind  indulgence,  I  will  mention  the  few  features  in  con- 
nection with  this  system  that  I  omitted  to  speak  of  before,  viz.  :  that 
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signals  of  the  approach  of  the  train  can  be  given  at  grade  crossings, 
stations  and  other  places  desired,  from  the  currents  carried  by  the  loco- 
motive, by  simply  insulating  the  joints  of  the  rails  apart  at  such  places 
and  leading  wires  to  gongs  or  even  electric  lights,  which  are  either  rung 
or  lighted  by  the  approaching  train,  to  give  warning  of  its  coming.  At 
turn-outs  and  switches,  lights  or  semaphores  can  also  be  displayed  which 
will  give  notice  to  those  making  up  trains  of  the  approach  of  the  trains 
on  those  sections. 

Again,  with  this  system,  there  need  be  no  fear  of  what  are  known  as 
"  tail-end  collisions."  The  fact  of  the  train  being  on  the  track  blocks 
the  train  approaching,  and  there  is  no  necessity  for  sending  flag-men 
back  to  flag  the  approaching  train,  excepting  in  cases  of  emergency 
where  two  trains  are  allowed  to  enter  the  same  block  in  order  to  clear  a 
siding  or  the  entrance  to  a  branch  of  the  road. 

I  believe  the  simplicity  and  inexpensiveness  of  this  system  will  com- 
mend itself  to  all  practical  railroad  men,  as  being  what  I  claim  for  it,  a 
simple  and  efficient  automatic  railroad  signal  device. 

And  now,  Mr.  President  and  Gentlemen,  thanking  you  for  your  very 
kind  attention,  I  will  close. 

The  President.  The  next  is  a  paper  by  Mr.  J.  P.  Coleman,  which 
Mr.  J.  T.  Chamberlain  will  read. 

PNEUMATIC  INTERLOCKING. 

PAPER  BY  J.  P.  COLEMAN.  READ  BY  J.  T.  CHAMBERLAIN. 

Work  on  Pneumatic  Interlocking  at  the  Boston  &  Maine  R.  R. 
Terminal,  was  begun  about  June  i,  1893,  and  was  carried  toward  com- 
pletion with  the  headhouse  and  trainshed,  as  rapidly  as  the  laying  of 
the  new  tracks  would  permit. 

On  March  18,  1894,  at  Prison  Point  (crossing  of  the  B.  &  M.  R.  R. 
and  the  F.  R.  R.  )  the  machine  governing  this  crossing  was  put  into 
sen-ice,  and  the  delay  and  inconvenience  due  to  the  "  know-nothing  " 
stops  that  were  formerly  required  by  law  were  avoided,  and  a  decided 
gain  in  time  all  around  effected. 

Owing  to  the  renewal  of  the  Charles  River  draw-bridges,  and  much 
new  timber  work  throughout  the  track  system —  located  entirely  upon 
piles  _  the  interlocking  at  the  terminal  station  was  not  put  into  actual 
service  until  June  17,  1894  (Bunker  Hill  Day)  ;  and  though  considerable 
inconvenience  was  experienced  on  that  day  by  both  passengers  and 
trainmen,  owing  to  the  new  system's  initiation,  and  the  extra  trains  due 
to  the  holiday,  the  next  day  found  a  great  improvement  all  around ;  and 
by  the  third  day,  the  perfect  operation  of  the  apparatus  and  the  com- 
plete co-operation  of  the  employees  involved  brought  the  traffic  down 
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BURNS'  AUTOMATIC  GAR  COUPLER 

NEW  YORK  OFFICE,  1014  Havemeyer  Building,  26  Cortlandt  St. 


MANUFACTURED  BY  THE 

SYRACUSE  MALLEABLE  IRON  WORKS, 

SYHACCSB)    3V.  Y. 

CYPRESS 

FROM  THE  STUMP. 

Our  CYPRESS  SHINGLES  will  last  3  or 
4  times  as  long  as  Pine  or  Cedar. 


Cypress  Gutters  and  Conductors 

Are  Better  and  More  Durable  than  Tin  or  Galvanized  Iron. 


CYPRESS    DOORS   AND  FINISH. 

The  A.  T.  Stearns  Lumber  Co. 


Main  Office,  Mills  and  Wharves  at  Neponset,  J 

Office  and  Exhibit,  166  Devonshire  Street,    V  BOSTON. 

Office  and  Warerooms,  104  Friend  Street,  ) 


P.  0.  Address, 
NEPONSET,  BOSTON,  MASS. 
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to  schedule  time,  which  was  an  unusually  creditable  showing  owing  to 
the  very  large  number  of  trains  handled,  and  to  the  fact  that  the  system 
of  operating  the  train-shed  was  a  matter  of  experiment  for  several  days, 
it  having  been  the  original  intention  in  designing  the  terminal  to  use  the 
western  side  of  the  station  for  inward  and  the  eastern  side  for  outward 
trains  entirely. 

Two  days  trial  of  this  method  demonstrated  it  to  be  impracticable, 
for  a  time  at  least,  and  the  method  of  operating  the  shed  on  the  division 
principle  was  adopted,  t.  e.  : 

Tracks  i  to  5  were  assigned  the  Eastern  Division,  tracks  6  to  9  the 
Western  Division,  tracks  10  to  15  the  Fitchburg  R.  R.  (which  as  yet 
occupied  its  old  station)  and  the  balance  of  the  tracks  from  16  to  23, 
were  given  up  to  the  Southern  Division.  This  plan  proved  feasible  and 
is  the  system  employed  today. 

Some  uncertainty,  however,  existed  as  to  the  facilities  afforded  for 
handling  the  Fitchburg  when  it  was  about  to  enter,  and  an  additional 
set  of  six  cross-overs  were  introduced  into  the  track  system  to  obviate 
any  possible  inconvenience  ;  this  and  a  few  minor  changes  delayed  the 
entrance  of  the  Fitchburg  until  August  12th,  on  which  day  the  one  hun- 
dred and  ten  additional  trains  were  cared  for  without  more  than  five 
minutes  delay  to  any,  the  majority  being  practically  on  time. 

Since  that  time  the  entire  system  has  worked  with  marvellous  smooth- 
ness, and  the  enormous  traffic  of  five  hundred  and  fifty-eight  regular 
trains  in  less  than  eighteen  hours  of  each  day  are  cared  for  with  as  little 
apparent  effort  as  though  the  matter  of  time  did  not  enter  into  con- 
sideration. 

From  the  table  below,  will  be  seen  the  number  of  trains  arriving  and 
departing  from  the  station,  from  5  a.  m.  until  12  p.  m.,  during  each  hour 
of  the  eighteen  that  constitute  a  day  of  passenger  traffic  at  the  terminal. 


OUT  BOUN 


IN  BOUND. 


TIME. 


NO.  OF  TRAINS. 


TIME. 


NO.  OF  TRAINS. 


A.  M. 


A.  M. 


5  t0  6 

6  to  7 

7  to  8 

8  to  9 

9  to  10 
10  to  11 


12 


17 
13 


o 


5  ^  6 

6  to  7 

7  to  8 

8  to  9 

9  to  10 
10  to  11 


37 


3 
16 
26 


11  to  12 


10 


II  tO  12 


I  I 
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United  States  phM  Packing  Co. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

IN  USE  ON  OVER  S50  RAILROADS. 

SAVES  FIRST  COST  IN  LESS  THAN  TWO  YEARS. 

Gollixxar  Boll  Ringer. 
THE  RELIABLE  WATER  GAUGE,  the  only  unbreakable  gauge  in  the  market. 
Office,  610  Bullitt  Building,    PHILADELPHIA,  PA.   Works,  427  N.  13th  St. 

THE)   JVKVST  PATTERNS 

HANCOCK 

LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  with  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


THE  HKCOCK  IESPIRATOR  CO., 

BOSTON,  HASS. 


USE  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J; 

PENNSYLVANIA  BOLT  AND  NUT  CO., 

LEBANON,  PA. 

 Manufacturers  of  — ■  


Maohine  Bolts,  Lag  Screws,  Boiler  and  Bridge  Rivets, 

Track  Bolts,  Gimlet  Pointed  Coach  Screws,  Hot  Pressed  Nuts, 

Bolt  Ends,  Turn  Buckles,  Cold  Punched  Nuts, 

Bar  Iron,  Car  Forgings  and  Arch  Bars,  Structural  and  Electrioal  Forgings. 

Chamfered,  Trimmed  and  Reamed  Nuts  (Cold  Punched),  and  Hot 
Pressed  Nuts  with  "  Reamed  Holes 99  a  Specialty. 

WE   PRODUCE   40,000   TONS    BAR    IRON  ANNUALLY. 


42 


OUT  BOUND.  IN  BOUND. 


TIME. 

NO.  OF  TRAINS. 

TIME. 

NO.  OF  TR/ 

P.  M. 

P.  M. 

12  tO  I 

I3 

12  tO  I 

12 

I  tO  2 

15 

I  tO  2 

2  tO  3 

x3 

2  tO  3 

IO 

3  to  4 

T9 

3  t0  4 

12 

20 

4  to  5 

14 

5  to  6 

39 

5  to  6 

l8 

6  to  7 

30 

6  to  7 

16 

7  to  8 

I5 

7  10  0 

20 

8  to  9 

4 

8  to  9 

'-% 

9  to  io 

9 

9  to  10 

IO 

10  to  II 

8 

10  to  II 

IO 

II  to  12 

12 

11  to  12 

4 

Total, 

279 

Total, 

279 

Fourteen  different  times  during  each  day,  there  are  four  trains  sche- 
duled to  leave  the  stations  at  the  same  instant,  and  during  the  hours 
from  5.40  a.m.  till  6.40  a.m.  there  are  fifty-nine  trains  that  arrive  and 
depart,  or  practically  one  a  minute  for  an  hour. 

On  an  average,  each  train  entering  or  leaving  the  station  involves  four 
movements  through  the  system.  1st,  the  empty  train  is  backed  into 
the  shed  from  the  yard  by  a  shifting  engine.  2nd,  this  shifter  is  returned 
to  the  yard,  or  other  convenient  point.  3rd,  the  road  engine  backs  from 
the  .  round-house  in  against  the  train,  usually  about  five  minutes  before 
its  departure.  4th,  the  train  starts  on  its  regular  run.  This  for  out- 
ward trains. 

For  inward  trains  the  routine  is  as  follows:  1st,  the  train  runs  into 
the  station  and  discharges  it  passengers.  2nd,  a  shifting  engine  backs 
in  against  it  to  take  the  empty  cars  to  the  yard  to  be  cleaned  and 
inspected.  3rd,  the  shifter  and  empty  train  are  signaled  out  into  the 
yard.  4th,  the  road  engine  is  then  signaled  to  the  round-house,  turn- 
table, water  plug,  or  coaling  station,  as  occasion  demands. 

It  will  be  seen  by  this  that  a  train  every  minute  involves  a  move  every 
fifteen  seconds,  and  it  will  be  equally  apparent  that  a  man  who  directs 
these  movements  must  not  only  be  on  the  alert  at  all  times,  but  must 
also  be  a  man  of  no  small  supply  of  self-possession,  as  the  slightest 
oversight  on  his  part  might  produce  conditions  that  would  result  in  the 
late  arrival  and  departure  of  all  trains  for  the  balance  of  the  day,  if  not 
a  total  blocade  of  the  terminal. 

That  this  is  not  of  frequent  occurrence  seems  to  the  visitor  in  the 
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A.  FRENCH.  Pres. 
J.  E.  FRENCH 


^™        m^ddtc  n       tv t  D.  C.  NOBLE,  Sec.  and  Treas. 

'  v'ice-Pres.        GE0'  W'  M0RRIS'  Gen-  M§r-        P.  N.  FRENCH,  Gen'l  Supt. 


A.  FRENCH  SPRING  CO., 

ELLIPTIC  AND  SPIRAL  SPRINGS 

OF  EVERY  DESCRIPTION. 

C.  S.  HENRY,  General  Eastern  Agent, 

88  Boreel  Building,  New  York. 


Standard  Varnish  Works 

HIGHEST  GRADE  RAILWAY  VARNISHES. 


2629  DEARBORN  STREET, 

CHICAGO. 


29  BROADWAY, 

NEW  YORK. 

23  BILLITER  STREET, 

LONDON,  ENG. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 


129  Washington  Street, 

BOSTON, 


/^AGNOUA  ^etAL 


338  Broadway, 

NEW  YORK. 


Sterling  :mrt 
Rolled  Steel  Beam  . 
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tower,  from  which  all  traffic  is  directed,  almost  a  miracle,  and  the 
absence  of  confusion  and  general  demoralization  among  the  men  that 
are  entrusted  with  the  thousands  of  lives  that  are  daily  carried  in  and 
out  of  this  railroad  bee-hive  gives  one  of  the  most  forcible  examples 
possible  of  the  triumph  of  mind  over  matter. 

Located  in  this  tower,  are  six  men  on  regular  duty,  of  eight  hours 
each.  Two  directors,  two  levermen,  a  telephone  man,  and  a  telegraph 
operator. 

The  director  is  responsible  for  all  movements  made,  and  all  move- 
ments are  made  under  his  instructions  to  the  levermen.  The  levermen 
simply  execute  the  orders  of  the  directors,  by  manipulating  such  switch 
and  signal  levers  as  are  necessary,  to  provide  the  necessary  track  con- 
nections and  signals  for  the  desired  movement  on  the  ground. 

Information  to  the  directors  is  conveyed  from  the  various  yards, 
including  the  train- starters,  yard  and  station-masters  offices,  by  tele- 
phone, telegraph,  and  specially  designed  electrically  operated  indicators 
and  annunciators  located  in  front  or  near  the  side  of  him,  and  are  pre- 
sided over  by  the  aforementioned  telephone  man  and  telegraph  operator. 

Among  the  special  features  of  interest  in  this  annunciator  system  are 
these  :  —  Each  of  the  twenty-three  tracks '  in  the  shed  form  an  inde- 
pendent rail  circuit,  which  acts  upon  a  miniature  signal  in  the  front  of 
the  train  director  in  the  tower,  in  such  a  way  that  when  the  track  is 
occupied  by  a  train,  the  signal  stands  in  the  clear  position,  but  when 
the  track  is  covered  by  a  train  of  any  length  the  miniature  signal  stands 
at  danger,  this  affording  means  during  night  or  foggy  weather  of  ascer- 
taining which  tracks  are  in  condition  to  receive  trains  and  which  are  not. 

Combined  in  this  same  instrument  is  a  second  system  of  indicators, 
of  a  slightly  different  pattern,  which  are  operated  by  the  train-starter  in 
the  depot,  and  which  are  normally  invisible.  When  a  train  is  about 
ready  to  depart  this  train-starter  operates  a  button  in  his  office,  which 
corresponds  in  number  to  the  track  from  which  the  train  is  to  leave,  and 
thereby  displays  that  one  of  the  indicators  in  the  tower  which  also  corre- 
sponds to  that  track,  at  the  same  time  giving  a  tap  upon  a  bell  to  call 
attention. 

This  he  does  not  do,  however,  unless  personally  advised  by  telephone, 
that  the  cars  have  been  inspected,  charged  with  air  for  the  brakes,  and 
gas  for  the  lights,  and  that  the  train's  crew  is  ready. 

This  train-starter  is  located  in  the  centre  of  the  inner  end  of  the  shed 
near  the  roof,  and  has  a  good  view  of  the  interior  of  the  shed  from  his 
little  box-like  perch,  and  is  connected  by  telephone  with  the  inner  and 
outer  ends  of  the  shed,  between  each  pair  of  tracks,  so  that  he  is  kept 
constantly  advised  of  the  situation  in  the  shed  at  all  times.  Any  car 
found  defective,  for  instance,  will  be  reported  to  him,  and  he  will  advise 
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PUTNAM  MACHINE  CO., 

FITCHBURG,  MASS. 


BOLT  CUTTERS. 

Made  in  all  Sizes  to 
Cut  from  1-4  in.  to  6  in. 


HUE  TOOLS, 
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SEPARATE  HEADS  and    METAL  WORKING 
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B.         Jones  «&  Co., 

Nos.  11  and  13  OLIVER  STREET,  BOSTON. 
No.  143  LIBERTY  STREET  NEW  YORK. 
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the  tower,  and  thev  in  turn  will  have  it  removed  by  a  shifter  and  another 
one  substituted.  Delays  due  to  this,  and  other  less  important  happen- 
ings, are  reported  to  him.  and  the  tower  is  thus  constantly  advised 
through  him  of  any  delay  that  may  be  expected  from  the  trains  in 
starting. 

Before  entering  into  a  further  description  of  the  system,  a  few  remarks 
concerning  its  peculiar  features  will  not  go  amiss. 

\ir  compressed  to  eighty  pounds  per  inch  is  the  motive  power  by 
which  the  signals  and  heaw  steel  rails  of  the  switches  and  their  accom- 
panying attachments  are  operated,  and  electricity  is  the  agency  by  which 
this' pressure  is  so  controlled  as  to  give  prompt  action  to  the  switch  and 
signal  mechanism,  at  any  desired  distance  from  the  interlocking  machine 
located  in  the  tower. 

The  air  is  supplied  by  one  of  two  r4xi8  Ingersoll-Sargent  com- 
pressors of  the  latest  design,  located  in  the  terminal  power-house  :  a 
third  compressor  for  emergencies  being  in  reserve  in  a  power-house  at 
the  extreme  end  of  the  system  at  Prison  Point. 

The  air  on  leaving  the  compressors  passes  through  a  system  of  mani- 
fold pipes  of  very  great  surface  area,  located  on  the  side  of  the  power 
house,  for  the  purpose  of  bringing  it  down  to  atmospheric  temperature 
and  there  bv  condensing  the  moisture  in  it  (which  is  drained  into  a  suit- 
able tank  and  discharged  at  regular  intervals)  before  it  passes  into  the 
main  supply  pipe  of  the  system. 

This  air  main  is  of  three-inch  galvanized  steel  pipe,  and  runs  irom  the 
power-house  at  the  terminal  to  the  one  at  Prison  Point,  a  distance  of 
six  thousand  feet,  passing  in  duplicate  under  the -Charles  and  Miller's 
River  draws.  At  each  switch  and  signal  operated,  it  is  connected  by  a 
three-quarter  inch  branch  pipe  with  a  small  reservoir  for  the  collection- 
of  sediment  or  moisture  that  may  be  contained  in  the  main,  and  pre- 
venting their  access  to  the  more  delicate  parts  of  the  operating 
mechanism. 

Attachments  have  been  made  to  the  engines  of  five  drawbridges 
from  this  main  for  the  purpose  of  avoiding  the  attention  and  expense  of 
maintaining  the  pressure  in  five  steam  boilers  now  used  for  this  purpose. 

A  large  duplex  Blake  pump  is  also  attacked  to  this  air  main,  and 
stands  constantly  ready  to  throw  a  two-inch  stream  of  saltwater  from 
the  Charles  river  over  any  fire  that  might  develope  in  the  vicinity  of  the 
tower  and  draw  bridge  structures. 

Another  purpose  to  which  this  compressed  air  is  put  is  in  charging 
the  brake  cylinder  reservoirs  of  trains  about  to  leave  the  shed,  thus 
avoiding  the  delays  often  resulting  from  the  time  required  by  the  ordinary 
locomotive  brake'pump  to  do  this  work  when  the  locomotive  is  late  in 
getting  to  its  train. 
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The  BUTLER  DRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
195,000  SET  NOW  IN  USE. 


Adopted  by  75  Railroad  and  Gar  Companies  ;  Easily  Applied  ; 
An  Absolute  Spring  Protector;    Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 

____MM_l_t  HUM   I  |   Ill  II  I  I  ITMMl-nrMl  

WIIXIAH  W.  WlIITCOMB,  GEOBGE  C.  EWESG,  CHAKT/F.S  H.  BCBRAGE, 

Pres.  and  Gen.  Mgr.  Supt.  Secretary  and  Treasurer. 


Composite  Brake = Shoe  Co. 

PROPRIETORS  AND  MANUFACTURERS. 


A  COMPOSITE  SHOE 

With  wooden  plugs  firmly  imbedded  on  a  locking  device.  Increased  Weakeno  and 
BBEAKING  service  obtained.  Retards  a  tram  quickly  without  the  usual  jerking  and  jump- 
ing. Less  pressure  on  the  brakes  required,  thereby  less  '-wear  and  tear"  on  the  trucks 
and  wheels.  Correspondence  solicited. 

MANTTFACTTTBED  AT  AtlailtiC  Ave., 

Boston,  Philadelphia,  Pittsburg,  Boston,  MaSS. 

Chicago,  and  San  Francisco- 

BOSTON  PLATE  &  WINDOW  GLASS  GO. 

261  to  289  A  STREET,  SOUTH  BOSTON,  MASS. 

BRANCH  STORE,  20  CANAL  STREET,  BOSTON. 

Window  and  Plate  Glass. 

CAR  CLASS  OF  ALL  KINDS. 


Superior   Railway  Varnishes 


—  AND- 


ABC  Surfacers. 

Send  for  Descriptive  Pamphlet  to 

Murphy  Varnish  Company, 

Newark,  Boston,  Cleveland,  St.  Louis,  Chicago. 
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Its  still  further  use  is  contemplated  in  operating  sand  conveyors  and 
coal  tipples,  turn-tables,  etc.,  to  which  purpose  it  is  especially  adaptable. 

The  electricity  used  in  controlling  the  valves  of  the  switch  and  signal 
device,  is  derived  from  two  sets  of  storage  batteries  of  the  Sorley  type, 
made  by  the  Eastern  Electric  Light  &  Storage  Battery  Co.,  of  Lowell, 
Mass.  They  consist  of  twelve  cells  each,  of  three  hundred  ampere  hour 
capacity,  and  are  charged  in  series  during  the  day  by  one  of  the  large 
Westinghouse  incandescent  dynamos  of  the  terminal  power  plant,  which 
during  this  time  is  kept  running  to  supply  a  few  lights  in  the  station  in 
dark  places  at  an  otherwise  loss  of  energy. 

From  these  batteries  a  heavy  supply  wire  is  connected  to  the  elec- 
trical combination  of  the  interlocking  apparatus,  which  is  of  such  a  con- 
struction that  the  movements  of  its  many  small  levers,  by  the  manipula- 
tor in  the  tower,  causes  the  current  to  flow  or  to  discontinue  to  flow  in 
some  of  the  five  hundred  wires  which  lead  therefrom  and  connect  to  the 
many  switch  and  signal  mechanisms  of  the  system,  the  effect  of  which 
is  to  act  upon  their  electro-magnetic  air  valves  in  such  a  manner  as  to 
produce  the  desired  operations  of  the  switches  and  signals. 

These  wires  are,  for  convenience,  in  the  form  of  five  conductor  cables, 
and  for  the  terminal  plant  alone  aggregated  in  length  325,000  feet  of 
single  wire,  or  about  sixty  miles. 

As  the  Charles  River  practically  cuts  in  two  the  system  of  tracks,  sub- 
marine cables  are  used  under  this  river  to  control  the  switches  and  sig- 
nals on  the  depot  side  ;  these  comprise  six  sixty-one  conductor  cables, 
placed  in  three-inch  galvanized  iron  pipe,  and  three  nineteen  conductor 
cables  of  the  usual  iron  wire  armoring,  making  a  total  of  four  hundred 
and  twenty-three  wires  under  the  river. 

In  applying  the  large  cables  the  pipes  were  first  put  in  position  three 
feet  below  the  bottom  and  thirty-five  feet  below  high  tide,  and  the  cables 
then  pulled  through,  especially  long  socket  couplings  being  used  on  the 
pipes  to  guard  against  the  accidental  breaking  at  the  threaded  joint. 

It  is  now  understood  that  to  each  signal  and  switch  mechanism  there 
runs  a  connection  from  the  air  main  and  one  or  more  wires  from  the 
interlocking  device  in  the  tower,  it  yet  remains  to  show  how  the  elements 
thus  conducted  are  controlled. 

The  switch  mechanism  consists  chiefly  of  sliding  bar  which  is  attached 
to  the  piston  of  an  air  cylinder  and  made  to  engage  a  peculiarly  shaped 
bell  crank  connected  to  the  switch  rails  ;  the  extreme  end  of  this  bar 
being  connected  by  a  horizontal  lever  to  one  or  more  detector  bars 
located  ahead  or  to  the  sides  of  the  switch,  which  are  mounted  on  the 
upper  ends  of  a  system  of  radial  links  pivoted  at  the  rail  base  in  such 
a  manner  that  a  longitudinal  movement  of  the  bar  is  immediately 
accompanied  by  an  elevation  of  the  bar  above  the  level  of  the  rail  and 
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a  final  receding  of  the  bar  to  its  former  level  when  the  bar  has  completed 
its  longitudinal  movement. 

If  a  pair  of  wheels  rests  upon  this  bar  it  is  evident  that  it  cannot  be 
raised  and  consequently  cannot  be  moved  lengthwise  ;  therefore,  during 
the  presence  of  a'  train  upon  a  switch,  the  movement  operating  the 
switch  cannot  be  moved,  it  being  connected  directly  with  the  detector 
bar  as  previously  stated. 

The  bell  crank  operating  the  switch  is  not  moved  by  the  slide  bar  of 
the  movement  until  the  latter  has  moved  a  short  distance,  which  move- 
ment withdraws  a  lock  bolt  from  a  hole  in  a  bar  secured  to  the  switch 
points,  thus  making  its  movement  possible  ;  likewise  its  movement  ceases 
before  that  of  the  slide  bar,  the  final  movement  of  the  bar  being  utilized 
to  again  lock  the  switch  in  its  reversed  position  by  a  second  lock  bolt 
also  mounted  on  the  slide  bar. 

It  is  evident,  then,  that  a  complete  movement  of  the  bar  itself  must 
preceed  a  complete  j  movement  of  the  switch  at  each  operation,  and 
that  the  complete  movement  of  the  slide  bar  insures  the  locking  of  the 
switch  points  in  their  proper  positions  ;  this  is  of  the  greatest  importance, 
as  upon  it  depends  another  feature  of  the  system  which  is  peculiar  to  it. 

Mounted  directly  over  the  slide  bar  is  a  box-like  casting  containing  a 
circuit  shifting  device  that  is  operated  by  the  bar  only  after  the  lock 
bolt  has  entered  the  switch  rod  and  locked  it;  this  device  is  connected 
electrically  with  a  similar  device  and  an  electro-magnet  attached  to  the 
switch  lever  of  the  interlocking  machine,  and  is  used  to  electrically 
release  the  lever  after  the  switch  has  responded  to  a  previous  partial 
movement  of  it,  whereupon  its  complete  movement  may  be  made,  and 
the  proper  signals  thereby  released. 

The-  signal  mechanism  consists  of  a  three-inch  cylinder  mounted 
vertically  upon  the  post  in  a  suitable  casing,  and  is  provided  with  a  valve 
chamber,  and  an  electro-magnet '  controlling  the  valve  thereof  in  its 
upper  chamber,  and  a  piston  which  is  joined  by  a  link  to  one  end  of  the 
counter-weighted  lever,  the  other  end  of  which  is  joined  to  the  signal. 

When  the  magnet  becomes  charged  by  an  electric  current  from  the 
operating  machine,  it  operates  the  valve  so  as  to  admit  the  air  to  the 
cylinder,  which  depresses  the  piston  and  elevates  the  weighted  end  of 
the  lever  and  the  signal  rod,  thus  lowering  the  signal  to  the  safety  posi- 
tion. 

When  the  electric  current  is  cut  off  the  magnet  releases  the  valve, 
and  the  air  in  the  cylinder  thereupon  escapes,  and  the  weighted  parts  of 
the  signal  restore  it  to  the  danger  position. 

There  are  at  the  terminal  station  side  of  the  Charles  River  draw 
seventy-two  signals  and  thirty-six  single  switches,  eighteen  double  slip 
switches  and  four  movable  point  crossing  frogs  ;  and  on  the  tower  side  of 
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the  river,,  forty-three  signals,  eleven  single  switches,  twenty-six  double 
slip  switches  and  thirteen  movable  point  crossing  frogs  ;  or  a  total  of 
one  hundred  and  seventeen  signals,  forty-seven  single  switches,  forty- 
four  double  slip  switches,  and  seventeen  movable  frogs,  besides  the 
necessary  detector  bars,  which  aggregate  in  length  8,9 10  feet,  all  operated 
from  the  one  machine  in  the  tower. 

At  Prison  Point  a  similar  machine  of  about  three-fourths  the  size  oi 
the  one  at  the  terminal  handles  the  net  work  of  switches  and  the  many 
signals  governing  the  traffic  at  this  point,  which  involves  the  Junction  and 
crossing  tracks  of  the  Fitchburg  with  the  Boston. &  Maine  R.  R. 

The  Secretary  then  read  a  communication  from  Mr.  W.  L.  Derr, 
Superintendent  of  the  New  York.  Lake  Erie  and  Western  Railroad  Co.. 
as  follows  : 

Port  Jervis,  N.  Y..  May  4,  1895. 
New  England  Railroad  Club.  Boston.  Mass. 

Gentlemen  :  I  am  very  sorry  that  I  am  unable  to  be  on  hand  to  hear 
and  take  part  in  the  discussion  of  "  Electrical  Apparatus  in  connection 
with  Signaling  and  Moving  of  Trains."'-  as  many  good  points  will 
undoubtedly  be  brought  out  by  the  members. 

I  am  glad  the  Club  has  taken  up  this  subject,  which  is  one  that  all 
engaged  in  railroad  operatidn]should  be  familiar  with,  and.  of  necessity, 
will  have  to  know  much  about  in  the  near  future. 

When  we  stop  to  consider  that  a  most  excellent  block  system  can 
be  installed  by  merely  supplementing  the  ordinary  train  order  signals 
with  electric  bells,  placed  in  the  telegraph  offices  at  traffic  stations  and 
connected  by  an  electric  wire,  so  that  by  a  prearranged  code  of  signals 
prompt  communication  may  be  had  from  one  station  to  another,  one  is 
prone  to  wonder  why  more  railways  do  not  adopt  the  block  system. 
Of  course,  there  are  other  and  more  expensive  block  instruments, 
which  may  be  used  to  advantage,  but  with  the  train  order  signals  and 
electric  bells,  a  good  system  of  blocking  may  be  had. 

Following  is  the  bell  code  of  the  Erie  road  : 

1  Acknowledgement  of  any  signal  except  as  herein  provided. 

2  All  right?  Yes. 

4  Unlock  my  lever  (Sykes  system).    Answer  by  plunge,  5  or 

3  \  3_I- 

(  Is  block  clear?    Answer  by  2  or  5. 

4  Train  has  entered  block. 

5  J', lock  not  clear.    Or,  block  obstructed. 

6  Is  there  a  train  coming  to  me? 
2  1  No. 


53 


WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
"EXCELLENCE  of  Design,  Material  and  Workmanship  in  Steel- 
tired  Wheels." 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,   3?  A.. 


I 

New  York  Office,  No.  49  Wall  Street. 

MA    T)    rpVD17  The  knuckle  may  be  thrown  open  for  coupling  by  the  hand 

1 1    n     I  I  K  hi  rod  at  the  side  of  the  car,  rendering  it  unnecessary  for  train, 

men  to  go  between  the  cars  to  open  the  knuckle. 

THE  STRONGEST  AND  THE  ONLY  SAFETY  COUPLER. 

GIVE  IT  A  TRIAL. 


Challenge  Liquid  Fish  Glue. 

THE  BEST  FOR  ALL  PURPOSES. 

UNION  GLUE  CO., 

128  OLIVER  ST.,  BOSTON,  MASS, 

PEERLESS  RUBBER  MFG.  CO., 

16  WARREN  ST.,  NEW  YORK. 

AIR  BRAKE  HOSE,  STEAM  HOSE, 

Rainbow  Packing,  Eclipse  Gasket,  Peerless  Piston  Packing. 

WE  MAKE  A  SPECIALTY  OF  RUBBER  SUPPLIES  FOR  RAILROADS. 


54 


2-  4  Has  train  cleared?    Answer  by  4-2  or  5, 

3-  1  Have  plunged  (Sykes  system).    If  you  are  not  unlocked,  allow 

train  to  proceed  under  green.    Repeat  3-1  to  sender. 

3-  3  Train  is  on  siding  clear  of  main  track.    Allow  train  to  come 

in  block  under  clear  signal. 
3-3-3  Train  to  you  broken  in  two.    Answer  by  repeating  3-3-3  to 
sender. 

2-3-2  Signal  just  received  not  understood.    Please  repeat. 

4-  2  Train  has  cleared. 

4-  4  Train  is  going  on  side  track. 
2-2-2  Error  signal.    Repeat  to  sender. 

6-4  Testing  signal.    Repeat  to  sender. 

9  Stop  train.    Has  no  markers. 
3-2  Train  from  you  passed  without  markers. 

5-  5  Train  has  crossed  over  onto  opposite  track.    Repeat  to  sender. 

2-  5  Stop  and  examine  train. 

3-  5  Train  is  returning  to  its  own  track. 

4-  1  Train  has  left  preceding  passing  track  (to  be  used  only  on 

single  track.) 

To  illustrate  :  There  are  two  adjacent  block  stations,  A  and  B,  and 
there  is  a  train  at  A  going  to  B.  Before  permitting  the  train  to  pass 
A  the  signalman  there  asks  B  by  bell  code  "  Is  block  clear?"  (3 
strokes  of  the  bell).  If  the  block  between  A  and  B  is  clear  the  sig- 
nalman at  B  answers  "Yes"  (2  strokes).  A  then  permits  the  train 
to  go  forward.  When  the  head  end  of  the  train  enters  the  block,  A 
gives  B  the  bell  signal  "Train  has  entered  block"  (4  strokes),  which 
B  acknowledges  by  giving  A  one  stroke  of  bell.  When  the  rear  end 
of  the  train  (with  train  markers)  passes  B  the  bell  signal  ''Train  has 
cleared"  (6  strokes  given  thus:  four  strokes,  pause,  2  strokes)  is 
given  to  A.  Had  the  block  not  been  clear  when  A  asked  B  "  Is  block 
clear?"  B  would  have  answered  "Block  not  clear"  (5  strokes)  and  A 
would  have  held  the  train  until  B  had  said  it  was  clear. 

The  above  bell  code  is  wholly  empirical,  and  may  be  varied  to  suit 
convenience  and  local  conditions. 

I  hope  that  some  of  the  members  will  call  more  than  passing  notice 
to  the  Webb  &  Thompson  electric  train  staff  machine,  and  the  Tyer 
train  tablet  machine,  both  of  which  are  designed  to  carry  out  the 
absolute  block  principal  on  single  track  lines.  On  double  track,  as  is 
well  known  to  all,  the  function  of  the  block  system  is  to  prevent  trains 
from  overtaking  each  other  between  stations.  On  single  track  this 
has  to  be  done,  with  the  all-important  addition  that  the  movements  of 
trains  toward  each  other,  that  is,  head-to-head  movements,  must  be 
governed  ;  and  it  was  largely  with  the  view  to  absolute  safety  in  the 
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movement  of  trains  running  on  a  single  track  in  opposite  directions 
that  the  train  staff  and  tablet  machines  were  devised. 

One  of  these  machines  is  placed  at  each  end  of  the  block  and  con- 
nected with  the  machine  at  the  other  end  by  an  electric  circuit.  It  is 
operated  mechanically,  but  unlocked  electrically. 

The  Webb  6c  Thompson  machine  is  about  rive  feet  high,  and  in  gen- 
eral appearance  resembles  the  "  nickel-in-the-slot"  weighing  machines 
often  seen  around  railway  passenger  stations.  In  the  column  of  the 
machine  is  placed  a  number  of  hollow  metal  staffs.,  which  are  about 
the  size  of  a  policeman's  baton.  When  one  of  these  staffs  is  removed 
another  cannot  be  taken  from  the  same  machine,  nor  from  the  machine 
at  the  other  end  of  the  block,  until  the  staff  is  replaced  in  the  machine 
from  which  it  was  taken  or  in  the  machine  at  the  other  end  of  the 
block :  hence.,  when  a  staff  is  given  to  the  engineman  of  a  train  there 
is  no  way  of  obtaining  a  staff  for  another  train  until  the  first  is  replaced 
in  either  of  the  machines.  It  will  readily  be  seen  how  completely  the 
giving  out  of  a  staff  locks  up  the  block,  when  it  is  considered  that  a 
train  in  the  block  has  the  only  key  by  which  the  machines  at  either  end 
of  the  block  can  be  unlocked  so  that  a  staff  can  be  taken  out  for  a 
train  in  the  opposite  direction  or  for  a  following  train.  It  is  manifestly 
impossible  for  that  key  to  be  delivered  up  until  the  train  arrives  at  the 
block  station  in  advance. 

The  Tver  machine  works  on  the  same  principle  as  the  Webb  & 
Thompson,  a  round  tablet  or  metal  disc  being  used  instead  of  a  staff. 

An  unfailing  electric  track  circuit  is  now  called  for  in  the  more 
advanced  systems  of  blocking,  such  as  the  controlled  manual,  in 
which  the  signalman  at  the  advance  end  of  the  block  controls,  through 
electric  agency,  the  signals  at  the  rear  end  of  the  block ;  and  the  auto- 
matic system,  in  which  the  signals  are  operated  electrically  by  the 
passage  of  a  train'  into  and  out  of  the  block.  Much  of  the  trouble 
with  the  rail  circuit  is  from  grounding  when  the  rail  is  in  contact  with 
certain  kinds  of  ballast,  and  from  imperfect  work  done  by  trackmen  in 
making  track  repairs.  Any  suggestions  for  the  betterment  of  the  track 
circuit  will  be  a  boon  to  those  who  have  these  circuits  to  care  for. 

The  writer  has  used,  successfully,  electric  light  for  night  signals, 
green  as  well  as  white.  Where  a  green  ("caution*')  signal  has  to  be 
displayed  at  intervals  the  electric  light  will  be  found  valuable,  as,  with 
the  aid  of  an  ordinary  key  circuit  breaker,  the  light  can  be  displayed 
or  cut  out  at  will. 

Respectfully, 

W.  L.  DERR, 
Supt.  N.  K,  L.  E.  &  W.  R.  R.  Co., 

Delaware  Div. 
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The  President.  This  closes  the  reading  of  papers  on  this  subject 
from  different  parties,  and  there  is  now  an  opportunity  for  any  one  of 
the  Club  present  or  visiting  parties  to  present  anything  they  have  to  say 
on  this  subject. 

Mr.  Adams.  Mr.  President,  I  would  move  "  That  the  thanks  of  the 
Club  be  extended  to  the  gentlemen  who  have  presented  papers  to  be 
read  here  to-night,  and  also  to  the  gentlemen  who  have  read  them." 

The  motion  was  seconded  and  adopted. 

Mr.  Chamberlain.    Mr.  President,  I  would  move  "  A  vote  of  thanks 
to  Mr.  Willis  for  his  paper  on  the  death  of  Mr.  Charles  Richardson." 
The  motion  was  seconded  and  adopted. 

No  discussion  following  the  reading  of  the  papers,  the  meeting  was 
then  adjourned,  9.50.    Eighty-eight  members  present. 
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PROCEEDINGS 

OF  THE 

fleia  England  Railroad  Glut. 


Meeting  held  at  Wesley  an  Hall,  36   Bro  infield  Street,  Boston,  on 
Tuesday  evening,  November  12,  i8g§. 


Meeting  was  called  to  order  at  8.00  o'clock  p.m.  by  President 
Butler,  in  the  chair. 

The  minutes  of  the  meeting  of  October  9th  were  approved. 

The  President.    Are  there  any  committees  to  report  ? 

Mr.  Chamberlain.  Regarding  the  Committee  on  Rules  of  Inter- 
change meeting  to  be  held  at  Pittsburg,  I  will  say  that  the  Committee 
have  had  two  sessions,  and  they  have  formulated  a  report  which  is  now 
on  the  way  to  Pittsburg,  and  the  Committee  expect  to  be  there  to  trans- 
act the  business  for  which  they  have  been  appointed. 

The  President.  The  subject  announced  for  this  meeting  to-night  is 
"Air  Brake  Equipment,  and  Its  Application  to  Rolling  Stock."  We 
have  with  us  Mr.  R.  A.  Parke,  of  the  Westinghouse  Company,  who  will 
present  a  paper  on  this  subject. 

AIR  BRAKE  EQUIPMENT,  AND  ITS  APPLICATION 
TO  ROLLING  STOCK. 

By  R.  A.  Parke. 

The  subject  upon  which  the  writer  has  been  invited  to  present  a  paper 
atthis  meeting  is  one  of  extensive  breadth,  and  may  include  all  the  various 
forms  of  air  brake  apparatus  now  in  use  and  a  very  considerable  variety 
of  special  kinds  of  application.  It  is  assumed,  however,  that  no  such 
extensive  and  unnecessary  scope  of  the  subject  is  expected  to  be  dis- 
cussed, but  rather  that  a  general  consideration  of  the  subject,  as  it  more 
particularly  applies  to  present  railroad  practice,  is  what  is  desired. 
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Nearly  all  of  the  air  brake  apparatus  in  use  and  most  of  the  features  of 
its  application  have  been  so  often  and  so  thoroughly  discussed,  that  it 
would  be  uninteresting  and  wearying  to  you  to  hear  these  matters  again 
rehearsed.  Only  the  more  recent  modifications  and  improvements  in 
the  air  brake  apparatus  and  a  very  general  consideration  of  the  question 
of  application  will  therefore  be  presented  in  this  paper. 

It  will,  perhaps,  not  be  untimely,  and  not  without  interest,  to  briefly 
review  the  expanding  usefulness  of  the  quick-action  air  brake  and  its 
influence  upon  the  development  of  modern  railroad  practice.    It  is 
nine  years  since  interest  in  the  dawning  necessity  of  power  brakes  for 
freight  service  culminated  in  a  series  of  brake  trials  upon  freight  trains. 
Almost  in  a  day,  the  old  automatic  air  brake,  which  had  for  years  been 
satisfactory  and  had  been  adopted  almost  exclusively  for  passenger  ser- 
vice, was,  together  with  all  its  competitors,  condemned  as  unsuitable  for 
freight  service,  and  its  usefulness  was  thenceforth  restricted  to  short  pass- 
enger trains.    At  the  termination  of  those  brake  trials,  it  was  the  almost 
universal  conclusion  that  an  electro-pneumatic  brake  would  prove  to  be 
the  only  solution  of  the  requirements  of  the  times  ;  but,  within  a  year, 
and  with  modifications  of  such  simplicity  as  no  one  believed  possible, 
the  old  air  brake  was  transformed  into  the  quick-action  air  brake,  which 
stopped  long  trains  in  about  half  the  distance  required  by  any  of  the 
older  forms  of  power  brakes  and  completely  fulfilled  all  the  prescribed 
requirements  of  a  freight  train  brake.    This  consummation  marked  the 
beginning  of  a  new  era  in  American  railroading.    The  freight  train  brake 
problem  was  solved,  and  its  practical  importance  received  such  prompt 
recognition  that  one-third  of  all  the  freight  cars  in  active  service  in  this 
country  have  already  been  equipped  with  the  air  brake.    There  is  now 
a  number  of  railroads  that  require  every  freight  train  to  be  under  the 
exclusive  control  of  the  air  brake.    Some  roads  have,  in  consequence, 
reduced  the  number  of  brakemen  to  two  upon  all  through  freight  trains, 
regardless  of  their  length,  and  in  that  way  alone  have  effected  an  an- 
nual reduction  in  their  operating  expenses  which  covers  all  cost  of 
operation  and  maintenance  of  the  brakes  and  leaves  a  surplus  of  about 
seven  per  cent  of  the  total  sum  expended  in  equipping  their  freight 
cars  with  air  brakes.    Upon  some  railroads,  where  practically  all 
freight  trains  are  controlled  by  the  air  brake,  the  average  freight  train 
speed  has  been  increased  twenty-five  per  cent  or  more,  so  that  a  con- 
siderably reduced  number  of  locomotives  and  cars  and  only  about  four- 
fifths  the  former  number  of  train  crews  are  required  to  handle  a  given 
volume  of  traffic.    The  capacity  for  safely  handling  a  larger  volume  of 
traffic  upon  the  same  number  of  tracks  has  also  increased  almost  pro- 
portionally with  the  increased  speed,  and  fully  so  where  block  signals 
are  used.    The  number  and  cost  of  accidents  upon  railroads  operating 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,   Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 
Coffin's  Plate,  Sill  and  Car  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.    Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  Bldg.  CHICAGO. 
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PATENT  RATTAN 
CANVAS  LINED  SEATING,  &c 


Edward  Smith  &  Co., 
Varnish  Makers  and  Color  Grinders, 


Times  Building,  New  York. 

BLACK  BRIDGE  PAINT,  an  unequalled  preservative  for  all  iron 
work  exposed  to  the  weather. 

"  CYRUS  ROBERTS " 
Hand-Car  Specialties, 

WARRANTED. 

EASY  RUNNING, 

LIGHT  IN  WEIGHT, 

PERFECT  WHEEL. 

Roberts,  Throp  &  Co., 

THREE  RIVERS,  MICH. 
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all  freight  trains  by  the  air  brake  have  been  very  materially  reduced, 
this  reduction  being  known,  in  some  cases,  to  amount  to  as  much 
as  fifty  per  cent  or  more.  In  addition,  the  cost  of  wheel  renewals 
has  been  much  reduced.  The  application  of  a  moderate  and  uniform 
brake  shoe  pressure  upon  a  large  number  of  wheels,  instead  of  a  high 
pressure  upon  a  few  wheels,  has  resulted  in  the  removal  of  a  smaller 
number  of  wheels  on  account  of  flat  spots  from  sliding,  and  has 
avoided  the  high  temperature  of  wheel  treads  which  causes  cracked 
plates. 

It  has  been  predicted  for  years  that  all  these  economies  would  attend 
the  general  use  of  air  brakes  in  freight  service  ;  today  they  are  realized 
facts  in  even  a  greater  degree  than  the  foregoing  statements  would  indi- 
cate. It  may  now  with  distinct  modesty  be  asserted  that,  by  subjecting 
all  freight  trains  to  full  control  by  the  air  brake,  the  net  earnings  of  a 
railroad  may  be  annually  increased  to  the  extent  of  from  twenty  to 
forty  per  cent  of  the  cost  of  applying  the  brakes. 

In  addition  to  its  usefulness  in  freight  service,  the  quick- action  brake 
has,  directly  and  indirectly,  revolutionized  the  brake  efficiency  upon 
passenger  trains.    It  has,  on  the  one  hand,  materially  reduced  the  dis- 
tance in  which  heavy  passenger  trains  may  be  stopped  and,  on  the 
other  hand,  it  has  been  the  means  both  of  forcing  engineers  to  abandon 
many  improper  and  dangerous  practices,  which  had  grown  to  be  habit- 
ual, and  of  establishing  a  complete  reform  in  the  character  of  the  brake 
gear.     It  had  formerly  been  customary  to  use  rods,  levers,  pins,  and 
brake  beams  which  would  hold  together  under  the  application  of  the 
brakes  and  little  more.    If  it  was  found  that  a  brake  rod  broke  too  fre- 
quently in  service,  a  rod  of  the  next  larger  size  of  iron  was  substituted 
in  service  until  the  increased  braking  power  required  by  some  new  and 
heavier  style  of  car  was  found  to  rupture  that  size  also,  when  the  next 
larger  size  of  iron  was  substituted.    When  the  quick-action  air  brake 
was  first  introduced  upon  passenger  cars,  one  of  the  most  frequent 
complaints  was  that  it  tore  the  brake  gear  to  pieces.    No  one  had 
hitherto  fully  realized  the  weakness  and  inadequacy  of  the  brake  gear 
in  use,  and  it  was  not  until  it  went  to  pieces  under  the  energetic  per- 
formance of  the  quick-action  brake  that  a  thorough  investigation  and 
complete  reconstruction  was  inaugurated.    Many  car  builders  and  rail- 
road officers  looked  aghast  at  the  proposed  increase  in  the  size  and 
weight  of  parts  of  the  brake  gear  which  was  found  necessary  for  efficient 
service  j  but  the  recognized  importance  of  effective  brakes  caused  the 
improved  design  to  be  accepted,  and  now  practically  all  railroads  have 
adopted  it. 

Investigation  of  the  general  character  of  passenger  brake  gear  also 
brought  to  light  a  for  too  general  neglect  to  properly  take  up  the  slack 
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in  the  brake  gear,  resulting  from  wear  of  the  brake  shoes,  and  to  other- 
wise maintain  the  brake  apparatus  in  effective  condition.  The  efficiency 
of  the  air  brake  was,  in  many  cases,  completely  destroyed  through  care- 
lessness and  neglect  in  these  respects,  and  accidents  were  frequently 
found  to  have  no  other  cause.  The  reform  which  has  followed  an 
exposition  of  the  dangers  of  such  neglect,  and  a  persistent  and  diligent 
effort  to  instruct  all  trainmen  and  inspectors,  so  that  the  air  brake  shall 
be  intelligently  operated  and  maintained,  has  effected  a  most  gratifying 
improvement  in  the  efficiency  of  the  air  brake  service.  Today  the 
average  stopping  efficiency  of  the  brakes  upon  passenger  trains  is  far 
more  than  double  what  it  was  seven  years  ago,  and  the  great  advance 
in  shortening  the  time  of  passenger  service  during  the  interval  has  only 
been  rendered  possible,  with  due  consideration  for  safety,  by  this  in- 
creased ability  to  stop  trains  quickly  in  emergencies. 

The  remarkably  fast  time  which  has  become  an  established  element 
in  practical  passenger  service  within  the  past  three  or  four  years  has, 
however  developed  a  demand  for  even  a  better  stopping  efficiency  than 
that  assured  by  the  ordinary  quick-action  brake,  and  this  requirement 
has  instigated  a  modification  of  the  quick-action  brake  apparatus  which 
decreases  the  length  of  stops  from  high  speeds  about  twenty-five  per 
cent  As  no  description  of  this  modification  has  been  published,  and 
as  its  importance  to  the  safety  of  fast  trains  is  becoming  liberally  recog- 
nized a  brief  sketch  of  the  features  peculiar  to  the  apparatus  will  be 
given,'  before  a  general  review  of  present  air  brake  practice  is  under- 
taken 

It  has  long  been  known  that,  while  practically  the  same  frictional 
resistance  to  the  rotation  of  the  wheels  is  required  at  all  speeds  to 
indnce  them  to  slide  npon  a  dry  rail,  the  same  brake  shoe  pressure 
produces  much  more  friction  at  low  speeds  than  at  high  speeds.  It 
has  therefore  been  customary  to  so  limit  the  maximum  brake-shoe 
pressure  that  the  friction  developed  at  low  speed  shall  not  be  sufficient 
to  cause  injurious  wheel  sliding.  The  total  friction  at  any  in  slant  is 
the  direct  measure  of  the  resistance  which  is  then  retarding  the  motion 
of  the  train,  and  a  uniform  brake  shoe  pressure  therefore  offers  much 
less  resistance  to  the  motion  of  the  train  at  the  high  speed  m  the 
beginning  of  a  stop  than  at  the  low  speed  toward  the  end.  It  is  evident 
that  a  much  greater  brake  shoe  pressure  could  be  employed  at  high 
speed  than  at  low  speed  without  sliding  the  wheels,  and  this  is  the 
purpose  of  the  modification  of  the  quick-action  brake  which  is  now 
known  as  the  "  high  speed  "  brake. 

The  high  speed  brake  is,  essentially,  a  quick-action  air  brake  operat- 
ing under  a  high  air  pressure.  In  emergency  applications,  it  creates  at 
first  a  high  brake  cylinder  pressure  which  is  gradually  and  automatically 
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Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America;  cold  test  10  to  15  degrees 
below  zero  ;  free  from  gum ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 
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Important  to  Railroad  Managers  and  Master  Mechanics. 
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Perfection  Valve  and  Signal  Oils. 
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VALVE  ANO  SIGNAL  OILS  FOR  RAILROAD  USE. 

In  the  use  of  Sibley's  Perfection  Valve  Oil  the  most  perfect  lubrication  is  insured, 
and  an  entire  freedom  from  corrosion,  honeycombing  of  cylinders,  and  destruction  of  joints  of 
steam  chests  by  fatty  acids  is  guaranteed. 

Sibley's  Perfection  Valve  Oil  is  in  exclusive  use  upon  more  than  two-thirds  of  the 
railway  mileage  of  America. 

Sibley's  Perfection  Signal  Oil  is  also  in  exclusive  use  upon  many  of  the  leading  rail- 
ways of  this  country ;  and,  although  the  consumption  of  this  oil  in  the  past  twenty  or  more 
years  has  exceeded  in  amount  that  of  all  other  signal  oils  combined,  there  has  never  been  an 
accident  involving  a  single  life  or  a  dollar's  worth  of  property  that  was  due  to  its  failure  to  do 
all  that  was  expected  of  it.    References  furnished  upon  application. 

SIGNAL  OIL  WORKS,  Limited,    -    Franklin,  Pennsylvania. 

J.    C.    SIBLEY.  President. 


Chicago  Branch  Office : 
138  JACKSON  ST.,  CHICAGO,  ILIi. 


Cincinnati  Branch  Office  : 

401  NEAVE  BUILDING. 
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reduced  to  sixty  pounds  while  the  speed  is  being  reduced,  and  in  ser- 
vice  applications  it  limits  the  cylinder  pressure  to  sixty  pounds. 
These  results  are  effected  by  the  use  of  an  automatic  relief-valve  which 
is  attached  to  each  brake  cylinder,  and  consists  of  a  piston,  a  slide 
valve  and  an  adjustable  spring.    The  spring  is  so  adjusted  that  the 
valve  is  inoperative  when  the  air  pressure  in  the  brake  cylinder  is  sixty 
pounds  or  less.     If,  after  the  cylinder  pressure  has  reached  sixty 
pounds,  the  supply  of  air  to  the  cylinder  continues,  but  with  no 
greater  rapidity  than  occurs  in  any  service  application  of  the  brakes, 
1  large  port  in  the  relief-valve  is  opened  and  permits  the  excess  supply 
of  air  to  freely  discharge  from  the  brake  cylinder  to  the  atmosphere,  so 
that  no  increased  cylinder  pressure  occurs.    In  an  emergency  applica- 
tion of  the  brakes,  however,  the  air  is  supplied  to  the  brake  cylinder  so 
rapidly  and  in  so  much  greater  volume  that  the  pressure  rapidly  rises 
above  sixty  pounds  and  causes  a  longer  travel  of  the  relief-valve  piston, 
whereby  the  large  port  of  the  relief-valve  merely  opens  and  instantly 
closes  again,  and  the  air  is  caused  to  escape  from  the  cylinder  to  the 
atmosphere  through  a  more  restricted  port,  until  the  pressure  has  been 
thus  reduced  nearly  to  sixty  pounds.    When  the  pressure  becomes 
reduced  to  sixty  pounds,  the  further  escape  of  air  is  cut  off  and  that 
pressure  is  retained  in  the  brake  cylinder  until  the  brakes  are  released 
from  the  locomotive. 

As  locomotives  which  haul  high  speed  trains  are  generally  also  used 
in  other  kinds  of  service,  it  may  be  frequently  necessary  to  change 
from  the  standard  train  pipe  pressure  of  seventy  pounds  to  the  high  press- 
ure and  vice  versa.    In  order  that  this  change  may  be  quickly  effected, 
the  feed-valve  attachment  of  the  engineer's  brake-valve  is  removed  and 
replaced  by  a  flanged  fitting,  from  which  two  small  pipes  lead  to  a 
bracket  under  the  running  board.  This  bracket  supports  two  feed-valves, 
the  one  set  at  seventy  pounds  pressure  and  another  set  for  the  higher 
pressure,  and  contains  a  three-way  cock  by  which  either  feed-valve  may 
be  used  as  required.    The  pump  governor  is  also  supplied  with  a  Siam- 
ese and  two  diaphragms,  one  set  at  ninety  and  the  other  at  one  hundred 
and  twenty  pounds.    The  small  air  pipe  leading  from  the  main  reservoir 
to  the  ninety  pound  diaphragm  of  the  pump  governor  is  supplied  with  a 
cock  which  is  opened  when  a  main  reservoir  pressure  of  ninety  pounds 
is  used,  and  closed  when  the  higher  pressure  is  required.    Of  course,  if 
the  locomotive  is  used  exclusively  to  haul  trains  equipped  with  the  high 
pressure  relief-valves,  the  ordinary  arrangement  of  the  engineer's  brake- 
valve  and  pump  governor  fulfils  the  requirements  by  merely  adjusting 
them  for  the  higher  pressures.    The  train-pipe  pressure  used  with  the 
high  speed  brake  is  from  one  hundred  to  one  hundred  and  ten 
pounds. 


TS1 E.  S.  GREELEY  &  C  O. 


t  *  * 


Railway  apd 
Eleetri(;al  3uPPlies^ 


*  ^  * 


Kos.  &  and  9  I>o^r  Street 
NEW  YORK- 


WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 


ARE  THE  BEST 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
"EXCELLENCE  of  Design,  Material  and  Workmanship  in  Steel- 
tired  Wheels." 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,   IP  A.. 


THE  TROJAN  CAR  COUPLER  CO., 

TROY,  N-  Y. 

New  York  Office,  No.  49  Wall  Street. 

Chicago  Office,  1030  Monadnock  Building. 

Mfi    n    m\TT\T\  The  knuckle  may  be  thrown  open  for  coupling  by  the  hand 

(I    R    TYPE  rod Lat  the  side  of  the  car,  rendering  it  unnecessary  for  train- 
i  Vi  Di   1  1 1  JLli         loeH  to  go  between  the  cars  to  open  the  knuckle. 

THE  STRONGEST  AND  THE  ONLY  SAFETY  COUPLER. 


IO 


Experimental  tests  of  the  high  speed  brake  have  demonstrated  the 
importance  of  the  use  of  sand  on  the  rails  in  all  emergency  stops. 
Not  only  is  a  better  stop  made,  but  in  case  of  a  bad  rail  the  use  of  sand 
is  practically  a  necessity  to  prevent  the  wheels  from  sliding  with  the 
high  cylinder-pressure  employed.  It  is  highly  desirable  that  the 
application  of  sand  should  be  automatic,  so  that  the  movement  of  the 
handle  of  the  engineer's  brake  valve  is  all  that  will  be  required  of  the 
engineer  in  emergencies.  The  reasons  for  this  are  the  same  ones  that 
condemned  the  use  of  a  separate  operative-valve  for  the  driver  brake, 
when  it  was  formerly  employed  as  an  emergency  appliance.  It  is 
therefore  urgently  recommended  that,  in  all  cases  where  the  high 
speed  brake  apparatus  is  applied,  a  track  sanding  apparatus  shall  be 
used  which  will  operate  automatically  in  every  emergency  application 
of  the  brakes. 

Beside  shortening  emergency  stops  about  twenty-five  per  cent, 
another  important  advantage  in  the  use  of  the  high  speed  brake  is  the 
ability  to  make  more  than  one  effective  application  of  the  brakes 
without  recharging.    The  importance  of  this  feature  in  fast  train  serv- 
ice was  well  illustrated  by  an  incident  which  occurred  some  months  ago. 
A  train  equipped  with  the  ordinary  quick-action  brake  was  running  at  the 
rate  of  about  sixty-five  miles  per  hour  when  the  engineer  observed  a 
block  signal  set  against  him.    He  had  hardly  obtained  a  full  service 
application  of  the  brakes  before  the  signal  cleared  and  he  released 
them.    The  speed  had  not  been  preceptibly  reduced,  but  the  air  press- 
ure in  the  auxiliary  reservoirs  had  been  reduced  to  fifty  pounds,  and, 
before  it  could  be  restored,  the  train  rounded  a  curve  just  beyond  the 
block  signal  tower,  and  the  engineer  encountered  a  drawbridge  signal 
at  danger.    An  emergency  application  of  the  brakes  was  promptly 
effected ;  but,  when  the  train  stopped,  the  locomotive  was  within  ten 
feet  of  the  open  draw.    That  train  is  now  equipped  with  the  high 
speed  brake,  and  it  is  found  that,  immediately  after  a  full  service 
application  and  release,  there  is  still  sufficient  air  pressure  to  make  a 
considerably  better  emergency  stop  than  could  at  any  time  be  made 
with  the  ordinary  quick-action  brake. 

Still  another  advantage  of  the  high  speed  brake  is  the  positive  lim- 
itation of  the  brake  cylinder  pressure  to  sixty  pounds  in  all  service 
applications,  regardless  of  the  train-pipe  pressure  used.  Although  the 
brake  leverage  is  such  that  a  cylinder  pressure  of  sixty  pounds  pro- 
duces a  ninety  per  cent  braking  power,  and  this  braking  power  is 
available  in  full  service  applications,  not  a  single  pair  of  wheels  is 
reported  to  have  been  removed  from  the  Empire  State  Express  trains 
on  account  of  flat  spots,  during  the  two  years  that  those  trains  have 
been  equipped  with  the  high  speed  brake  apparatus. 
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An  influential  factor  in  the  improved  stopping  efficiency  under  present 
air  brake  practice  is  the  general  use  of  brakes  upon  the  driving  wheels 
of  locomotives.  It  is  but  a  few  years  since  a  large  majority  of  rail- 
roads either  used  no  driver  brakes  at  all  or  applied  them  for  use  as  an 
emergency  appliance  only.  It  is  the  present  practice  of  nearly  every 
railroad  in  the  country  to  make  the  driver  brake  just  as  much  a  part  . 
of  the  regular  train  brake  equipment  as  the  brakes  upon  the  cars,  and 
serious  attention  has  been  given  to  the  fact  that  upon  most  engines 
something  more  than  the  driver  brake  is  required  to  make  an  effective 
engine  brake.  The  proportion  of  the  weight  of  locomotives  which  is 
sustained  by  the  drivers  may  be  roughly  stated  as  follows  :— 

For  eight-wheel  engines,  65  per  cent. 

For  ten- wheel  engines,  75 

For  mogul  engines,  85 

For  consolidated  engines,  90 

The  driver  brakes  of  consolidation  and  mogul  engines  are  generally 
very  effective,  because  such  a  large  portion  of  the  total  weight  is  utilized 
as  a  braking  force.    The  driver  brake  of  a  ten- wheel  engine  acts  upon 
only  about  seventy-five  per  cent  of  the  total  weight,  and  the  eight-wheel 
engine,  which  is  the  one  most  used  for  fast  trains,  affords  the  driver 
brake  much  the  poorest  stopping  power  of  all.    The  eight-wheel  engine 
with  driver  brake  only  is  in  precisely  the  same  position  as  was  the 
twelve-wheel   car  a  few  years  ago,  when  brakes  were  applied  to  only 
eight  wheels  ;  that  is,  it  is  supplied  with  but  two-thirds  the  retarding 
power  that  it  ought  to  have.    The  general  reorganization  of  passenger 
brake  gear,  already  mentioned,  has  happily  included  the  application  of 
brake  shoes  to  the  middle  pair  of  wheels  of  six-wheel  trucks,  so  that 
few  twelve-wheel  cars  are  now  running  without  brakes  for  all  wheels. 
The  prejudice  which  formerly  existed  against  the  use  of  brakes  upon 
wheels  of  the  engine  truck  has  been  exploded,  with  the  result  that 
many  of  the  engines  used  in  fast  passenger  service  are  now  equipped 
with  brakes  upon  the  leading  truck.     Just  as  it  is  today  generally 
acknowledged  to  be  a  dangerous  practice  to  operate  passenger  trains 
without  locomotive  driver  brakes,  it  may  safely  be  predicted  that  in  a 
very  short  time  it  will  be  equally  well  recognized  that  a  reasonable  regard 
for  safety  requires  the  use  of  the  engine  truck  brake.    The  promptness 
with  which  it  has  been  applied  'to  many  of  the  engines  of  fast  trains 
sufficiently  indicates  that  it  is  already  considered  necessary  to  the  safety 
of  that  class  of  passenger  traffic. 

Concerning  the  air  brake  equipment  of  passenger  cars,  there  appears 
to  be  little  to  add  to  what  has  already  been  said.  There  is  one  feature, 
however,  which  deserves  consideration.    The  ten-inch  brake  cylinder 
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was  adopted  for  passenger  car  service  at  a  time  when  it  appeared  that  a 
cylinder  of  that  size  would  meet  the  requirements  of  the  heaviest  eight- 
wheel  passenger  cars  that  were  likely  to  be  built.    The  weight  of  pass- 
enger cars  has,  however,  steadily  increased  beyond  those  expectations, 
until  it  is  now  in  many  instances  more  than  60,000  pounds  and  in  some 
cases  more  than  70,000  pounds.    In  order  to  apply  a  sufficient  braking 
power  to  these  heavy  cars,  it  has  been  necessary  to  increase  the  brake 
leverage  to  such  an  extent  that  an  excessive  increase  of  piston  travel 
accompanies  a  small  wear  of  the  brake  shoes.    In  such  cases,  it  does 
not  require  a  great  many  applications  of  the  brake  to  cause  the  total 
available  piston  travel  to  be  exhausted,  after  which  the  pressure  of  the 
piston  is  wholly  applied  to  the  cylinder  head  and  the  effectiveness  of 
the  brake  is  destroyed.    The  use  of  metallic  brake  beams  and  stiff  brake 
gear  has  reduced  this  difficulty  in  a  considerable  degree ;  but  it  is  still 
often  necessary,  in  order  to  prevent  the  entire  disability  of  the  brake 
before  the  end  of  a  single  trip,  to  take  up  the  brake  shoe  slack  so  closely 
beforehand  that  the  brake  shoes  drag  upon  the  wheels  while  the  brakes 
are  released.    Complaints  from  this  cause  have  become  so  frequent, 
that  it  has  become  necessary  to  make  some  provision  for  larger  brake 
cylinders  upon  heavy  cars.    In  order  to  meet  the  requirements  of  the 
heaviest  twelve-wheel  cars,  a  brake  apparatus  which  included  a  fourteen- 
inch  cylinder  was  designed  some  years  ago.    Inasmuch  as  this  size  of 
brake  cylinder  is  required  for  twelve-wheel  cars,  its  use  upon  heavy 
eight-wheel  cars  has  the  advantage  that  no  additional  complication  in 
brake  apparatus  is  introduced,  and  no  increased  stock  of  repair  parts  is 
necessary.     It  is  therefore  now  being  applied  to  many  of  the  heavy 
eight-wheel  passenger  cars.    There  are  some  objections  to  the  use  of 
so  large  a  cylinder  upon  an  eight-wheel  car.    Its  capacity  is  double  that 
of  the  ten-inch  cylinder,  and  it  is  therefore  larger  than  is  necessary.  It 
is  also  necessary  to  cut  down  the  brake  leverage  in  proportion  to  the 
increased  power  of  the  large  cylinder.    While  this  has  the  advantage  of 
practically  wearing  out  a  set  of  brake  shoes  without  taking  up  the  slack, 
it  also  requires  that  the  slack  shall  not  be  taken  up  so  closely  that  too 
short  a  piston  travel  results,  as  this  causes  an  unusually  high  cylinder 
pressure  and  wheel  sliding  may  occur  in  consequence.     There  has 
been  a  demand  in  some  quarters  for  a  size  of  brake  cylinder  inter- 
mediate between  the  ten-inch  and  fourteen-inch  sizes,  and  the  design  of 
a  twelve-inch  cylinder  apparatus  is  now  about  completed.     This  will 
soon  be  on  the  market  for  those  who  prefer  it  to  the  fourteen-inch 
cylinder  apparatus  for  heavy  eight-wheel  cars.    There  is  no  doubt  that 
the  ten-inch  cylinder  brake  reaches  the  limit  of  its  best  usefulness  upon 
cars  weighing  about  50,000  pounds,  and  heavier  cars  should  be  equipped 
with  a  brake  cylinder  of  larger  size. 
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In  view  of  the  many  exhaustive  discussions  of  the  air  brake  equip- 
ment of  freight  cars  during  recent  years,  little  can  be  said  upon  the 
subject  that  would  be  better  than  a  repetition,  and  it  hardly  seems 
worth  while  to  undertake  any  consideration  of  details.  The  substantial 
form  of  brake  gear  adopted  by  the  Master  Car  Builders'  Association 
has  in  general  proved  to  be  very  satisfactory,  and  it  is  applied  to  practi- 
cally all  freight  cars  which  are  now  being  equipped  with  the  air  brake. 
The  wooden  brake-beam  is  fast  becoming  a  relic  of  the  inferior  con- 
struction formerly  employed  for  hand  brakes,  and  metallic  beams  are 
rapidly  replacing  them  upon  old  cars,  as  well  as  being  applied  almost 
exclusively  to  new  cars.  Brake  gear  so  substantially  constructed  not 
only  increases  the  effectiveness  and  value  of  the  air  brake,  but  will 
generally  outlive  the  usefulness  of  the  car,  and  is  almost  free  of  cost  for 
repairs. 

In  applying  air  brakes  to  old  freight  cars,  there  are  several  incidental 
ways  of  reducing  the  cost,  which  usually  make  themselves  manifest 
when  the  number  of  cars  is  considerable  and  the  work  is  continuous. 
There  is  one  simple  and  effective  means  of  cheapening  this  work,  how- 
ever, which  is  worthy  of  careful  consideration  at  the  present  time,  when 
so  many  railroads  are  beginning  an  extensive  and  systematic  application 
of  air  brakes  and  automatic  couplers.    The  chief  disadvantage  under 
which  the  work  of  applying  the  air  brake  to  freight  cars  is  usually  carried 
on,  is  the  scanty  room  beneath  the  car  in  which  to  do  the  work.    It  is 
■  rare  that  the  tracks  used  for  car  repairs  are  provided  with  pits,  and  the 
advantage  of  elevating  one  or  more  of  the  repair  tracks  for  this  pur- 
pose can  therefore  hardly  be  overestimated.    It  is  an  exceedingly  simple 
matter  to  raise  the  track  from  two  and  one-half  to  three  feet  and  there- 
by very  greatly  facilitate  the  application  of  the  air  brake  apparatus 
and  all  changes  in  the  brake  gear.    It  has  been  satisfactorily  done  by 
placing  twelve-inch  timbers  longitudinally  beneath  the  rails  and  con- 
structing a  short  inclined  approach.    The  space  between  the  timbers  is 
free  of  obstruction,  so  that  the  men  move  freely  about  under  the  car 
and  stand  up  at  their  work.    The  expense  of  elevating  a  piece  of  track 
of  sufficient  length  to  hold  one  or  two  days'  supply  of  cars  is  nominal, 
and  the  timbers  are  practically  uninjured  for  subsequent  use  in  other 
ways. 

While  the  question  of  the  care  of  the  freight  brake  is  perhaps  not 
properly  included  within  the  range  of  the  subject  assigned,  its  relation 
to  the  proper  application  of  the  brake  apparatus  and  its  general  im- 
portance seem  to  justify  a  few  words  in  its  behalf.  In  the  past,  the 
chief  obstruction  to  the  control  of  freight  trains  by  the  air  brake  has 
been  the  difficulty  of  securing  a  sufficient  number  of  air  braked  cars  ; 
one  of  the  difficulties  now  frequently  encountered  is  the  inability  to 
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make  use  of  all  the  air  brakes  present  in  trains.  It  is  not  infrequently 
found  necessary  to  cut  a  portion  of  the  brakes  out  of  service  upon 
freight  trains,  because  it  is  impossible  to  maintain  the  air  pressure  in  all 
of  them.  This  is  in  some  cases  due  to  the  use  of  small  air  pumps  up- 
on the  locomotive ;  and  too  much  cannot  be  said  of  the  importance  of 
using  air  pumps  of  sufficient  size  to  preserve  the  proper  air  pressure 
and  to  maintain  a  liberal  margin  of  excess  pressure  in  the  main  reser- 
voir without  too  much  labor.  The  small  pumps  were  designed  long 
ago  for  use  upon  comparatively  short  trains  ;  wherever  they  have  fallen 
into  freight  service  they  are  rapidly  being  replaced  by  larger  ones  of 
sufficient  capacity  for  long  trains,  and  this  feature  of  the  trouble  will 
soon  be  removed.  An  air  pump  of  large  capacity  cannot,  however,  be 
expected  to  maintain  the  proper  air  pressure  in  apparatus  which  is  so 
carelessly  applied  or  maintained  that  a  considerable  portion  of  the  air 
compressed  escapes  through  leaky  joints.  The  constant  vibration  of 
cars  while  in  service  requires  that  all  air  pipes  and  apparatus  should  be 
so  firmly  secured  to  the  car  body  that  no  shaking  or  rattling  of  the 
parts  is  possible.  Where  insufficiently  seasoned  timbers  or  blocks  are 
used,  the  shrinkage  causes  bolts  to  become  loose  and  the  air  pipes  to 
rattle.  These  defects  should  be  promptly  and  fully  remedied,  or  it  will 
be  found  impossible  to  maintain  a  reasonably  tight  air  apparatus  upon 
such  cars.  Much  more  attention  is  now  being  given  to  these  matters 
than  formerly  and  the  air  brakes  are  better  secured  to  freight  cars,  so 
that  it  may  reasonably  be  expected  that  trouble  from  this  source  will 
be  proportionally  less  in  the  future. 

The  most  efficient  service  of  the  air  brake  upon  freight  trains  will 
never  be  realized  until  proper  facilities  for  inspection  and  repairs  are 
provided.  Inspectors  are  often  not  supplied  with  suitable  tools  to  do 
the  work,  and  brakes  are  frequently  cut  out  of  service  upon  cars  be- 
cause of  leaks  at  pipe  joints  or  unions,  which  could  be  quickly  remedied 
if  the  proper  tools  were  at  hand.  Inspection  plants  at  inspection 
points  are  a  practical  necessity.  A  sufficient  number  of  tracks  at  such 
points  should  be  equipped  with  a  supply  of  compressed  air,  so  that  all 
cars  may  readily  be  tested  under  the  proper  air  pressure.  Where  such 
compressed  air  plants  have  been  installed,  the  inspection  of  the  air 
brake  is  systematic  and  thorough,  while  it  occupies  little  more  time 
and  requires  little,  if  any,  more  of  an  inspection  force  than  where  it  is 
neglected.  The  use  of  separate  tracks  for  inspection  of  air-braked 
cars  also  possesses  the  advantage  that,  when  trains  are  made  up,  a 
sufficient  number  of  air-braked  cars  may  be  removed  together  and 
placed  at  the  head  end  of  trains,  without  the  trouble  and  delay  of 
shifting  ;  and,  the  number  of  air-braked  cars  being  properly  propor- 
tioned to  the  length  of  each  train,  all  trains  can  in  this  way  be  con- 
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trolled  by  the  air  brake  to  the  best  advantage.  The  cost  of  the  air 
compressing  plant  and  the  pipe  and  fittings  for  conducting  the  com- 
pressed air  through  the  yard  to  the  cars  is  insignificant  in  comparison 
with  the  advantages  obtained,  and  the  highly  successful  and  econom- 
ical operation  of  the  freight  brake  upon  roads  which  have  introduced 
such  plants  is  causing  their  introduction  to  be  rapidly  multiplied. 

The  foundation,  upon  which  the  whole  superstructure  of  the  brake 
system  rests,  is  the  frictional  resistance  to  the  rotation  of  the  wheels 
that  is  caused  by  the  forcible  application  of  the  brake  shoes,  and  it 
would  be  a  serious  oversight  to  conclude  this  paper  without  a  refer- 
ence to  the  valuable  information  that  is  promised  by  the  practical  in- 
vestigation of  brake-shoe  friction  which  is  now  being  carried  on.  It 
has  elsewhere  been  stated  that  some  of  the  characteristics  of  brake-shoe 
friction  have  for  some  time  been  understood  ;    but  there  is  a  great 
deal  concerning  brake-shoe  friction  that  is  not  known,  or  is  only  imper- 
fectly understood.    It  is  indeed  known  that,  under  the  same  pressure, 
the  same  brake  shoe  produces  different  amounts  of  friction  upon 
chilled  cast  iron  and  steel  tired  wheels.    It  has  also  been  well  recog- 
nized that  brake  shoes  of  different  materials,  and  of  different  qualities 
of  the  same  material,  produce  entirely  different  amounts  of  friction 
upon  the  same  wheel  under  the  same  circumstances.    Just  how  much 
difference  there  is  in  the  friction-producing  qualities  of  different  shoes 
upon  the  same  wheel,  or  of  the  same  shoe  upon  different  wheels,  has 
never  been  satisfactorily  determined,  and  the  effective  operation  of 
brakes  has  suffered  much  in  consequence.    The  report  of  the  Master 
Car  Builders'  Committee  on  Brake  Shoe  Tests,  which  was  presented 
to  the  Association  last  year,  indicates  that  the  friction-producing  quali- 
ties of  different  kinds  of  brake  shoes  now  in  regular  service  vary  to  such 
an  extent  that  satisfactory  results  can  not  possibly  be  expected  from 
some  of  them  if  they  operate  under  the  same  brake-shoe  pressures  that 
are  required  with  others. 

It  is  perhaps  possible  that  it  may  prove  desirable  to  use  brake  shoes 
of  widely  differing  frictional  qualities  ;  but  it  is  certain  that  no  good 
results  will  be  obtained  from  using  such  different  shoes  under  the  same 
conditions.  A  shoe  which  uniformly  produces  a  small  amount  of 
friction  must  have  a  much  higher  pressure  upon  the  wheel  than  a  shoe 
which  has  superior  frictional  qualities  ;  that  is,  the  brake  shoe  pressure 
must  be  varied  inversely  with  the  friction-producing  ability  of  the 
shoes.  This  would  seem  to  be  wholly  impracticable,  at  least  in  freight 
service.  Cars  having  the  brake  shoe  pressure  adjusted  to  the  needs  of 
a  particular  kind  of  brake  shoe  would  inevitably  be  supplied  with  brake 
shoes  of  a  different  quality  on  foreign  roads,  which  would  necessarily 
result  either  in  seriously  impairing  the  efficiency  of  the  brakes,  or  in  the 
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danger  of  sliding  wheels.  Beside  all  this,  shoes  producing  a  low 
average  friction  do  not  produce  a  uniformly  low  friction,  so  that  the 
pressure  cannot  be  varied  in  the  inverse  ratio  of  the  average  friction 
produced  by  the  shoes. 

A  reasonable  perfection  in  the  performance  of  power  brakes  seems 
to  depend  upon  the  ultimate  selection  of  a  standard  metal  for  brake 
shoes.  It  may  perhaps  be  very  difficult  to  select  any  metal  which  shall 
be  uniform  in  quality  ;  but  it  is  certain  that  a  much  nearer  approach 
to  uniformity  can  be  reached  in  that  way,  than  through  the  use  of  two 
or  more  different  metals,  or  of  widely  different  qualities  of  the  same 
metal.  It  would  appear  to  be,  first  of  all,  desirable  to  ascertain  which 
metals  produce  the  most  uniform  friction  throughout  a  stop,  and  what 
brake  shoe  pressures  must  be  used  with  these  metals  to  produce  the 
same  amount  of  friction ;  this  the  committee  is  doing.  The  wear- 
ing qualities  of  these  metals,  when  each  is  used  with  its  required  press- 
ure, coupled  with  the  wearing  effect  upon  the  wheel,  would  then  seem 
to  fairly  indicate  the  value  of  each  as  a  brake  shoe  metal.  There  are 
of  course  other  incidental  considerations;  for  example,  it  may  be 
found  that  there  is  considerable  collateral  objection  to  any  consider- 
ably increased  strain  upon  the  brake  gear  and  parts  of  the  trucks, 
in  order  to  use  a  brake  shoe  metal  of  low  friction  producing  capacity ; 
also,  it  may  be  found  that  the  increase  or  decrease  of  the  pressure  is 
not  accompanied  by  a  corresponding  increase  or  decrease  of  friction, 
and  the  relative  increase  or  decrease  may  vary  with  different  brake 
shoe  metals. 

It  would  be  idle  to  speculate  upon  the  probable  conclusion  in  regard 
to  this  question,  and  it  would  manifestly  be  unfair  to  the  Brake  Shoe 
Committee  to  attempt  to  do  so.  It  is,  however,  to  be  earnestly  hoped 
that  the  committee  will  receive  the  most  liberal  support,  as  further  pro- 
gress in  the  improvement  of  air  brake  apparatus  will  be  seriously  re- 
tarded until  the  enormous  task  which  the  committee  has  undertaken  is 
completed.  The  development  of  the  mechanical  apparatus  employed 
to  produce  the  pressure  of  the  brake  shoes  upon  the  wheels  has  already 
reached  a  stage  of  comparative  perfection  that  seems  almost  absurd, 
in  view  of  our  ignorance  of  the  actual  service  that  it  should  properly 
perform. 

The  President.    We  will  now  listen  to  a  paper  by  Mr.  E.  G.  Desoe. 

AIR  BRAKE  EQUIPMENT  AND  ITS  APPLICATION  TO 
RAILROADS. 

There  is  no  one  thing  that  is  of  so  much  importance  on  a  train  to  be 
controlled  by  Air  Brakes  as  that  of  having  open  communication  from 
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engine  to  rear  air  car  through  the  train  line.  A  brake  may  be  cut  out, 
or  defective  so  that  it  is  of  no  use,  and  the  brake  power  of  that  car 
only  is  lost ;  but  should  the  train  line  be  closed,  the  brakes  back  of  the 
stoppage  are  all  lost,  which  may  be  all  of  them.  A  stoppage  may  occur 
by  some  foreign  substance  in  the  piping  becoming  lodged  in  the  hose 
coupling  or  strainer,  or  in  the  winter  by  wet  snow  getting  into  the 
couplings,  when  brake  is  not  in  use,  and  freezing.  The  latter  may  be 
avoided  by  keeping  the  hose  hung  up  in  the  dummy  couplings,  or 
coupled  together.  Water  may  come  from  the  main  reservoirs  on  the 
engine,  and  collecting  in  a  low  place  freeze.  Such  cases  of  stoppage, 
however,  are  of  very  rare  occurrence,  and  are  caused  by  not  draining 
main  reservoirs  daily,  and  blowing  out  the  train  line  under  tender  before 
connecting  to  train.  It  is  very  good  practice  when  two  main  reser- 
voirs are  used  to  connect  them  up  so  that  all  the  air  must  pass  through 
both ;  this  will  cause  the  air  to  be  drained  of  nearly  all  its  moisture 
before  going  to  the  train  line. 

While  the  above  causes  are  liable  to  occur  and  cause  a  stoppage,  the 
most  common  one  we  have  is  by  the  closed  angle  or  stop-cock  placed 
in  the  train  line  at  either  end  of  a  car.  This  may  occur  by  careless- 
ness of  not  opening,  or  it  may  be  closed  by  carelessness  or  some  mali- 
cious person  after  opening,  or  by  some  object  striking  the  handle  ; 
and  lastly,  but  by  no  means  an  uncommon  thing,  on  freight  cars,  work 
closed  by  the  dead-wood  or  head  block  getting  loose  and  bearing  on 
the  angle-cock  key  compress  the  key  spring,  and  then,  by  working 
back  and  forth  when  train  is  moving,  cause  it  to  close.  The  train 
pipe  becoming  loose  so  as  to  vibrate  and  cause  the  key  in  an  angle- 
cock  to  come  in  contact  with  the  car  will  work  it  closed  also. 

If  it  were  practical,  it  would  be  a  great  deal  safer  to  do  away  with 
stop-cocks  in  the  train  line  altogether;  but  it  not  being  practical, 
especially  on  long  trains,  but  by  no  means  impossible,  great  care 
should  be  taken  to  place  the  stop-cock  so  that  no  part  of  the  car  get- 
ting loose  will  interfere  with  it,  and  fasten  the  train  line  firmly,  also 
use  a  style  of  stop-cock  that  the  handle  is  not  likely  to  be  struck  and 
thereby  closed. 

I  would  recommend  the  placing  of  a  conductor's  valve,  and  air  gauge, 
in  freight  cabooses,  that  the  conductor  may  observe  the  train  line  press- 
ure, and  stop  the  train  by  the  use  of  the  valve  before  the  pressure  gets 
so  low  that  it  cannot  be  stopped  by  the  air  brakes,  as  might  be  the 
case  if  a  stop-cock  had  worked  closed,  or  some  other  stoppage  occurred 
in  the  train  line,  and  the  air  leaks  off  in  rear  part  of  train  slow  enough 
not  to  set  the  brakes.  The  use  of  a  conductor's  valve  and  gauge  in 
a  caboose  is  only  available,  of  course,  when  all  the  train  is  equipped 
with  air  brakes. 
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Another  thing  of  great  importance  when  equipping  freight  cars  with 
air  brakes,  and  one  hand  wheel  used  (and  I  would  recommend  the  use 
of  only  one),  is  to  have  it  work  with  the  hand  brake ;  that  is,  when  the 
air  brake  is  applied,  instead  of  its  pulling  the  chain  from  the  brake 
staff,  it  should  push  it  up  to  it.  This  is  of  importance,  because  when 
equipped  wrong  it  is  dangerous  for  trainmen  to  use  the  hand  brake  ; 
and  if  used  in  connection  with  the  air  it  does  not  add  to  its  power,  and 
unless  there  is  more  power  developed  than  what  the  air  is  furnishing, 
there  is  no  increase  of  brake  power.  On  the  other  hand,  when  equipped 
right  there  is  no  danger  for  the  trainman,  and  when  used  in  connection 
with  the  air  adds  to  its  power,  and  gives  an  increased  brake  power. 

I  think  a  freight  car  should  be  equipped  so  as  to  have  a  brake  power 
of  ninety  per  cent  of  its  light  weight,  on  account  of  there  being  so 
much  difference  in  the  weight  of  an  empty  and  a  loaded  car.  There 
are  a  great  many  cars  in  service,  the  light  weight  of  which  is  30,000 
pounds,  with  capacity  of  60,000  pounds;  and  with  braking  power 
seventy  per  cent  of  its  light  weight,  obtainable  only  with  sixty  pounds 
pressure  of  air  in  brake  cylinder.    With  seventy  pounds  train  line  and 
auxiliary  pressure,  to  obtain  sixty  pounds  in  brake  cylinder,  the  appli- 
cation must  be  a  full  emergency,  and  the  piston  travel  not  over  eight 
inches.    Assuming  we  obtained  the  sixty  pounds  pressure,  we  would 
then  have  a  braking  power  of  only  about  twenty-three  per  cent  of  the 
car's  weight  when  loaded  to  its  full  capacity ;  should  a  service  applica- 
tion be  made,  with  eight  inch  piston  travel  fifty  pounds  is  obtained  in 
the  brake  cylinder  ;  this  would  give  with  the  car  empty  a  braking  power 
of  about  fifty- eight  per  cent,  and  when  loaded  of  about  nineteen  per 
cent.    If  a  partial  service  application  of  ten  or  more  pounds  reduc- 
tion has  been  made  when  an  emergency  arises  then  nineteen  per  cent 
of  loaded  weight,  and  fifty-eight  per  cent  of  the  light  weight,  is  all  the 
braking  power  that  can  be  obtained.    The  reason  of  this  is  that  after 
a  service  application  of  ten  or  more  pounds  reduction  has  been  made, 
there  is  no  perceptible  gain  from  train  line  air  entering  the  brake  cylin- 
der.   This  means  a  loss  in  braking  power  from  what  should  be  ob- 
tained by  a  full  emergency  application,  on  a  car  weighing  30,000 
pounds,  and  braked  at  seventy  per  cent,  of  3,600  pounds  per  car,  or 
180,000  pounds  for  a  fifty-car  train.    Should  the  brake  power  be  made 
ninety  per  cent  of  the  light  weight,  then  we  would  have  on  this  same 
car,  with  a  full  emergency  application,  a  braking  power  of  thirty  instead 
of  twenty-three  per  cent  of  its'  loaded  weight,  a  gain  of  seven  per  cent, 
which  would  be  about  6,000  pounds  per  car,  or  300,000  pounds  on  a 
fifty-car  train. 

As  I  have  already  said,  I  would  recommend  the  placing  of  hand 
brake  wheels  at  one  end  of  the  car  only,  and  I  think  the  brake  power 
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obtained  by  it  should  be  as  high  as  seventy  per  cent  of  the  light  weight 
of  the  car  ;  also,  that  it  should  be  the  same  on  both  trucks.  To  obtain 
the  same  braking  power  on  both  trucks,  it  is  necessary  to  have  the 
power  applied  to  the  cylinder  lever  at  the  same  point  as  the  air  power, 
for  when  applied  as  it  generally  is,  to  the  extended  end,  there  is  from 
one  to  three  thousand  pounds  difference  in  power  applied  to  the  trucks. 
The  reason  why  this  is  thus,  is  on  account  of  the  floating  cylinder  lever 
being  the  same  proportion  as  the  cylinder  lever  without  the  extended 
end,  which  is  necessary  to  obtain  the  same  braking  power  on  both 
trucks  when  the  air  power  is  used.  The  loss  from  this  source,  with 
that  of  the  friction,  causes  the  hand  brake  to  be  in  many  cases  ineffi- 
cient. 

Some  time  ago  I  made  some  tests  to  ascertain  the  loss  by  friction 
when  the  hand  brake  was  used,  and  found  that  on  a  car  equipped  with  a 
single  hand  brake  there  was  a  loss  of  nine  per  cent  between  the  brake 
staff  and  shoes ;  on  a  car  with  a  double  hand  brake,  one  wheel,  a  loss 
of  sixteen  per  cent,  and  on  a  car  equipped  with  a  double  air  brake  and 
one  hand  wheel,  connected  through  rod  to  extended  cylinder  lever,  a 
loss  of  twenty  per  cent. 

Thus  it  will  be  seen  that  our  hand  brakes,  as  usually  arranged  on 
freight  cars  equipped  with  air  brakes,  do  not  have  the  same  brake  power 
on  each  truck,  as  they  should,  and  that  there  is  quite  a  loss  by  friction. 
As  some  of  you  may  say  that  with  the  air  brake  there  is  no  need  of  so 
good  a  hand  brake,  I  will  say  that  in  the  short  time  we  have  been  using 
the  air  brake  I  have  known  of  several  cases,  on  account  of  air  pump 
out  of  order,  broken  train  line  pipe  under  tender,  or  insufficient  brake 
power  with  the  air  brakes,  that  the  hand  brakes  on  the  air  cars  were 
obliged  to  be  used,  either  in  connection  with  the  air,  or  alone,  to  con- 
trol the  speed  on  a  heavy  descending  grade.  Such  cases  as  these  are 
where  we  need  efficient  hand  brakes,  and  those  that  work  with  the  air, 
so  that  a  trainman  will  not  hesitate  to  use  them,  as  he  surely  will  when 
he  finds  there  is  a  chance  of  its  yanking  him  off. 

Another  thing  of  importance  in  equipping  a  car  with  air  brakes,  and 
more  so  than  many  think,  is  the  size  of  the  brake  cylinder  ;  for  any 
amount  of  brake  power  cannot  be  obtained  by  leverage  with  a  limited 
piston  travel.  There  is  an  old  saying  that  a  man  with  a  lever  long 
enough,  and  room  to  swing  it  in,  can  turn  the  world  over.  That  fits 
our  case  exactly.  If  it  were  practical  to  have  cylinders  with  unlimited 
piston  travel,  then  we  need  to 'have  but  one  size  for  all  weights  of  cars, 
and  obtain  the  desired  brake  power  through  leverage  ;  but  this  not  be- 
ing practical,  we  must  have  different  size  cylinders  for  cars  of  certain 
weights.  Recent  discussions  on  the  subject  of  piston  travel,  and  the 
demand  of  a  better  air  brake  service,  that  a  uniform  travel  be  adopted 
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and  maintained,  has  brought  to  light  a  great  many  cases  in  which  the 
piston  travel  cannot  be  brought  under  nine  or  ten  inches,  on  account  of 
too  small  a  cylinder  being  used.  I  have  here  a  table  taken  from  a 
Committee  report  on  "Foundation  Brakes,"  read  at  the  "Second 
Annual  Convention  of  Railroad  Air  Brakemen,"  held  at  St.  Louis  last 
April,  in  which  the  cars  of  various  weights  have  been  classified,  and 
which  shows  the  proper  size  of  cylinder  for  each  weight  of  car  ;  also  the 
total  leverage,  total  piston  travel,  and  brake  shoe  clearance  had  in  each 
case. 
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I  will  not  read  it,  but  it  will  be  seen  by  it  that  passenger  cars  weighing 
50.000  pounds  or  more  should  not  use  a  ten-inch  cylinder,  and  yet  they 
are  being  put  on  cars  weighing  much  more  quite  frequently  of  late,  and 
trouble  is  experienced,  where  the  proper  braking  power  is  given  the 
car,  in  maintaining  a  low  piston  travel,  and  having  the  shoes  clear  the 
wheel,  so  as  not  to  rub  when  brake  is  off.  Especially  is  this  difficulty 
experienced  when  wooden  beams  are  used  that  deflect  considerably. 

A  car  weighing  60,000  pounds  braked  at  ninety  per  cent  would 
require  the  power  of  a  ten-inch  cylinder  multiplied  eleven  and  forty- 
nine  hundredths  times  by  leverage.    This  means  that  in  order  to  obtain 
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one  inch  movement  at  the  shoes  we  must  have  a  piston  travel  of  eleven 
and  forty-nine  hundredths  inches,  providing  we  have  no  lost  motion. 
If  we  allow  one-half  inch  clearance  of  the  shoes  from  the  wheels  when 
brake  is  off  (which  is  not  any  too  much  to  prevent  them  from  some- 
times rubbing  on  account  of  not  hanging  true,  and  the  beam  .springs 
taking  more  slack  on  one  side  than  on  the  other),  and  the  beams  deflect 
three-sixteenth  of  an  inch,  our  shortest  piston  travel  will  be,  with  the  car 
standing,  seven  and  eighty-nine  hundredths  inches,  and  this  would  give 
a  travel  of  about  nine  and  one-half  inches  when  running,  for  it  is  gener- 
ally allowed  that  a  piston  will  travel  from  one  to  one  and  one-half 
inches  more  when  running  than  when  standing.  It  will  readily  be  seen 
that  cars  which  multiply  the  power  through  leverage  as  described  must 
be  watched  carefully,  and  the  slack  frequently  adjusted,  or  the  piston 
will  find  the  cylinder  head.  As  eight  inches  is  the  piston  travel  which 
gives  the  pressure,  at  which  the  power  of  the  cylinder  is  figured,  then 
with  a  greater  piston  travel  than  eight  inches  we  do  not  obtain  the  brak- 
ing power  intended  ;  thus  the  reasons  for  multiplying  the  power  of  a 
cylinder  by  leverage,  only  a  limited  number  of  times,  as  shown  by 
table. 

It  is  my  opinion  that  we  have  reached  a  stage  where  the  use  of  air 
brakes  on  freight  trains  is  a  source  of  danger  as  well  as  safety.  Any 
number  of.  air  brakes  in  use  on  a  train  makes  it  safer  for  that  and 
other  trains  to  run  over  the  road,  and  should  always  be  used ;  but  a 
train  partly  equipped  with  air  brakes  may,  by  a  sudden  application  of 
shoe  brakes,  cause  a  severe  shock  to  the  train,  as  is  illustrated  every  few 
days  in  practice,  which  is  liable  to  cause  injury  to  a  trainman  and  dam- 
age to  freight  and  cars.  This  sudden  application  may  be  caused  by 
breaking  apart,  bursting  of  a  hose,  poor  judgment  on  the  part  of  the 
engineer  in  using  the  brake,  and  lastly  by  defects  in  the  brake  which 
cause  an  emergency  application  when  the  engineer  uses  the  service 
notch.  Beside  the  liability  of  a  partially  equipped  train  causing  dam- 
age, there  is  a  continual  expense  to  switch  these  cars  to  the  head  end 
of  a  train  ;  and  it  seems  to  me  it  would  be  economy  for  the  railroads  to 
complete  the  equipping  of  their  cars  as  quickly  as  possible,  thereby 
stopping  the  expenses  of  switching  such  cars  to  the  head  end,  and  save 
damage  caused  by  running  partly  equipped  trains. 

The  President.  Mr.  B.  J.  Graham  has  a  short  paper  which  he  will 
now  read. 

Mr.  President  and  Gentlemen  :  —  I  wish  to  say  a  few  words  in  refer- 
ence to  leaky  check  valves  in  the  triple  valve,  and  also  to  describe  a 
device  we  have  in  use  for  testing  car  brakes,  which  may  be  found  useful 
in  the  shop  inspection. 
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The  Westinghouse  Co.,  in  their  Instruction  Book,  page  16,  state,  as  is 
well  known,  that  after  the  train  pipe  pressure  raises  the  check  valve  in 
an  emergency  application  of  the  brake,  allowing  the  air  contained  there 
to  add  its  force  to  that  of  the  reservoir,  the  check  closes,  retaining  the 
pressure  accumulated  and  preventing  its  re-entering  the  train  line.  It 
is  this  last  part,  the  check  closing  and  preventing  the  pressure  re-enter- 
ing the  train  line,  of  which  I  wish  to  say  a  few  words. 

Through  the  construction  of  the  valve  in  question,  or  rather  its  seat, 
it  is  unreasonable  to  expect  it  to  remain  tight  for  any  great  time.  The 
seat  being  of  cast  iron  rapidly  corrodes  and  is  pitted  by  the  action  of 
the  moisture  in  the  air,  and  it  is  of  no  rare  occurrence  to  find  the  check 
firmly  rusted  to  its  seat  so  that  a  punch  and  hammer  are  required  for 
their  separation.  Even  if  the  valve  is  not  entirely  deprived  of  its 
motion,  we  find  them  with  the  wings  imbedded  in  scale  which,  if  the 
valve  has  any  rotary  motion  when  it  is  raised,  will  prevent  its  reseating 
itself  properly. 

It  is  well  known  that  after  an  emergency  application  of  the  brake,  it 
is  of  vital  importance  that  this  valve  should  be  reasonably  tight,  since  if 
it  is  not,  the  power  which  is  needed  to  stop  the  train,  and  which  in  such 
an  instance  is  supposed  to  perform  that  service  in  an  unusually  short 
time,  is  lost  by  leakage  past  the  check,  and  the  stoppage  of  the  train 
would  not  be  as  satisfactory  as  if  the  quick  action  had  not  been  used. 

This  seat  being  of  iron  and  the  valve  of  brass,  it  is  an  expensive  and 
slow  operation  to  grind  them,  since  the  grinding  of  the  brass  valve 
rapidly  wears  it,  while  the  seat  is  scarcely  worn  any,  thus  necessitating 
the  use  of  a  reamer,  or  other  special  tools,  to  restore  it,  which  tools  are 
not  always  to  be  had  handily. 

I  am  pleased  to  say  that  the  Westinghouse  Co.  have  lately  decided  to 
bush  these  valve-casings  with  brass,  which  will  prevent  their  rusting,  be 
less  expensive  to  repair,  and  will  always  perform  more  satifactory 
service. 

In  relation  to  the  subject  of  testing  car  brakes,  I  wish  to  say  a  few 
words  of  a  device  for  that  purpose,  which  is  in  use  and  is  giving  satis- 
factory results.  This  device  is  substantially  an  engineer's  valve  in  its 
operation,  but  is  provided  with  hose  couplings  on  short  lengths  of  hose 
so  that  it  can  be  readily  coupled  on  to  the  air  supply  and  to  the  car 
hose.  Its  parts  consist  of  the  hose  and  couplings  mentioned,  a  supply 
pipe  of  the  same  area  as  the  feed  port  of  the  triple  valve  (which  supply 
is  controlled  by  a  thumb  cock),  an  exhaust  port  (with  a  diaphragm 
having  a  hole  of  the  same  size  as  the  preliminary  exhaust  port  in  the 
engineer's  valve),  and  a  direct  exhaust,  both  of  which  are  controlled  by 
a  three-way  cock.  It  is  also  provided  with  a  reliable  gauge,  the  reading 
of  which  informs  the  inspector  of  the  more  important  points  which  are 
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required  for  an  intelligent  inspection  of  the  car  brake  ;  it  shows  him  the 
condition  of  the  check  valve,  whether  the  feed  ports  are  free  from  dirt 
or  not ;  when  the  auxiliary  reservoir  is  charged,  and  also  the  condition 
of  the  slide  valve  piston,  whether  free  in  action  or  not,  leaky  pipes,  and 
permits  of  both  service  and  emergency  applications  being  made  and 
the  results  noted. 

As  before  stated,  this  information  is  given  by  the  reading  of  the 
gauge  :  for  instance,  let  us  suppose  the  inspector  wishes  to  know  the 
condition  of  the  check  valve;  assuming  the  slide  valve  piston  is 
tight,  if  after  an  entire  exhaust  of  the  air  in  the  train  line,  the  exhaust 
port  being  closed,  the  gauge  shows  an  accumulation  of  pressure,  he 
knows  the  valve  leaks,  little  or  much,  according  to  the  speed  of  the 
accumulation. 

It  shows  leaky  pipes  by  the  gradual  falling  of  pressure  after  the  aux- 
iliary reservoir  is  charged.  It  shows  feed  ports  entirely  filled  with  dirt 
if  immediately  after  the  air  is  turned  on  and  then  shut  off,  there  is  no 
falling  of  pressure.  It  shows  them  partly  filled  if  the  falling  is  gradual, 
since  if  the  ports  were  free,  the  air  would  rapidly  expand  into  the  reser- 
voir and  the  pressure  be  equalized  in  the  train  line. 

The  other  details  are  obtained  in  a  similar  manner  by  the  reading  of 
the  gauge,  and  can  soon  be  mastered  by  a  person  of  ordinary  intelli- 
gence. 

The  information  given  by  this  device  in  relation  to  the  condition  of 
the  feed  ports  is  very  valuable,  since  it  is  important  they  should  be  free 
from  dirt  and  in  good  condition,  the  action  of  the  brake  entirely 
depending  on  the  air  which  passes  through  them.  The  writer,  in 
examining  cars  which  were  reported  as  "  Brakes  not  holding,"  has 
found  this  port  partly  filled  with  dirt,  permitting  the  air  to  feed  past 
very  slowly  —  so  slowly  that  after  an  application  of  the  brake  another 
application  could  not  be  made  for  some  time.  There  are  rare  cases 
where  this  port  has  been  found  almost  entirely  plugged,  which  is  a 
dangerous  condition  of  affairs.  For  instance,  take  the  case  of  a  train 
composed  of  a  few  heavy  cars  descending  a  steep  grade,  the  engineer 
makes  an  application  of  the  brake,  then  perhaps  releases  it  and  soon 
makes  another.  If  he  happens  to  have  one  or  more  of  these  cars  with 
feed  ports  plugged,  or  partly  so,  the  brakes  on  the  cars  in  question 
would  be  useless  after  the  first  application,  since  they  would  not  become 
recharged  in  the  proper  time.  For  so  small  a  thing  the  feed  port  is  of 
great  importance,  and  inspectors  should  be  instructed  to  look  carefully 
after  them  ;  its  location  not  being  in  plain  view  when  the  valve  body 
is  in  a  car,  there  is  no  doubt  that  they  are  sometimes  overlooked. 
The  writer  has  met  men  whose  duty  was  to  clean  and  inspect  brakes 
who  did  not  know  of  its  existence. 
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The  President.  This  finishes  the  papers  to  be  presented  to-night 
and  the  subject  is  now  open  for  discussion.  I  see  with  us  to-night  a 
man  who  always  has  something  to  say ;  I  refer  to  Mr.  Kolseth. 

Mr.  Kolseth.  Mr.  President,  Mr.  Desoe  touched  on  the  braking 
power  of  a  freight  car.  Here  is  a  thing  that  the  Railroad  Managers 
and  Master  Car  Builders  must  not  forget  when  freight  cars  are  de- 
signed;  namely,  that  the  braking  force  is  computed  to  the  weight  of 
the  car,  and  not  to  the  load.  I  am  afraid  they  will  expect  too  much 
from  the  air  brake.  There  is  a  tendency  to  build  cars  of  greater  capac- 
ity. I  recently  heard  of  a  railroad  which  contemplated  building  cars 
of  80,000  pounds  capacity.  This  is,  in  my  judgment,  entirely  wrong. 
A  car  of  that  description  would  probably  weigh  about  36,000  pounds. 
Seventy  per  cent  of  braking  force  is  about  25,000  pounds  ;  now,  if  this 
car  has  a  load  of  80,000  pounds,  the  breaking  force  to  the  car  and  load, 
with  a  full  application,  would  be  about  twenty  per  cent.  A  train  of 
twenty-five  such  carloads  would  weigh  between  two  and  three  million 
pounds,  and  the  handling  of  the  trains  would  be  very  difficult  with  such 
low  percentage  of  braking  power. 

Instead  of  having  such  monstrosities  that  are  dangerous  to  handle,  it 
would  be  far  better  to  build  more  cars  of  the  normal  standard. 

The  President.  Mr.  Kolseth,  I  believe,  represents  an  air-brake 
company;  the  car  coupler  companies  are  also  interested.  Is  Mr. 
Sheffield  in  the  hall? 

Mr.  Sheffield.  I  do  not  know  whether  I  have  anything  to  talk 
about  to-night;  I  have  a  serious  cold  and  am  unable  to  talk  much. 

The  President.    Mr.  Rifenburg  ? 

Mr.  Rifenburg.  My  experience  will  not  allow  me  to  say  anything 
this  evening  in  regard  to  air  brakes. 

Mr.  Kolseth.  We  have  here  a  gentleman  from  the  West,  and 
perhaps  some  of  us  would  like  an  opportunity  to  hear  from  him  ;  I 
refer  to  Mr.  Lencke  of  Chicago. 

Mr.  Lencke.  I  have  nothing  of  interest  to  say  for  the  benefit  of 
this  audience. 

The  President.  The  question  is  open  for  anyone  who  has  anything 
to  say  upon  the  subject,  and  we  shall  be  glad  to  hear  from  them. 

Mr.  Parke.  I  was  impressed  with  one  recommendation  which  Mr. 
Desoe  suggested  to-night,  and  I  do  not  like  to  neglect  the  opportunity 
to  suggest  that  there  are  quite  a  number  of  things  to  be  considered 
in  reference  to  the  use  of  ninety  per  cent  braking  power  on  freight 
cars.  This  subject  has  been  agitated  not  a  little  at  different  times. 
The  standard  braking  pressure  for  passenger  cars  is  ninety  per  cent, 
and  the  standard  for  freight  cars  is  seventy  per  cent. 
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There  seems  to  be  a  very  considerable  discrepancy  which  has  more 
than  once  led  to  serious  discussion  as  to  whether  the  seventy  per  cent 
limit  could  not  be  raised.  Mr.  Desoe  suggests  that  it  ought  to  be 
ninety  per  cent.  There  are  several  adverse  considerations  that  are 
not  difficult  to  understand,  although  it  is  at  present  difficult  to  show 
them  in  degree.  It  will  be  readily  understood,  I  think,  that  where  a 
car  is  moving  the  effect  of  its  momentum  should  be  considered.  If 
we  assume  that  this  piece  of  paper  is  the  moving  car  body,  and  we 
suddenly  apply  a  retarding  force  at  the  bottom,  the  momentum  of  the 
car  body,  acting  at  its  centre  of  gravity  some  distance  above  the  bot- 
tom, tends  to  tip  it  forward.  This  tendency  causes  a  heavier  pressure 
upon  the  forward  truck  and  relieves  the  rear  truck  of  some  pressure. 
In  other  words,  if  the  weight  which  each  truck  carries  to  the  rails  could 
be  measured  upon  a  scale  under  such  conditions,  it  would  be  found 
that,  instead  of  the  two  trucks  delivering  the  same  weight  to  the  rails, 
the  forward  truck  would  carry  considerably  more  weight  to  the  rails 
than  the  rear  truck.  The  proportion  of  the  weight  of  the  car  body 
which  each  truck  carries  to  the  rails  depends  upon  the  retarding  force, 
upon  the  height  of  the  centre  of  gravity  of  the  car  body  above  the  face 
of  the  centre  plates,  and  upon  the  distance  between  the  centre  plates 
of  the  trucks.  There  is  thus  a  less  weight  upon  the  rear  truck  than 
upon  the  forward  truck,  during  an  application  of  the  brakes.  There  is 
much  less  difference  with  a  passenger  car  than  with  a  freight  car,  prin- 
cipally on  account  of  the  difference  in  wheel  base. 

The  next  thing  to  take  into  consideration  is  the  effect  of  the  inertia 
of  the  car,  as  applied  at  the  centre  plates  of  the  trucks.  The  force 
applied  by  the  car,  in  virtue  of  its  inertia,  to  the  centre  plate  of  the 
truck,  acting  against  the  resistance  of  the  rails  to  the  motion  of  the 
truck,  tends  to  tilt  or  overturn  the  truck,  and  that  tendency  is  measured 
by  the  magnitude  of  the  force,  by  the  height  of  the  face  of  the  centre 
plate  from  the  rail,  and, by  the  wheel  base  of  the  truck;  the  shorter 
the  wheel  base,  the  greater  the  tendency  to  overturn.  The  rear  truck 
of  the  car,  therefore,  carries  considerable  less  weight  than  the  forward 
truck,  when  the  brakes  are  being  applied  ;  and,  further,  the  rear  wheels 
of  the  rear  truck  carry  to  the  rail  considerably  less  than  half  the 
reduced  weight  upon  that  truck.  The  weight  carried  to  the  rails  by 
the  rear  wheels  of  the  rear  truck,  during  brake  application,  is  some- 
times as  low  as  eighty  per  cent  of  the  normal  weight.  It  would  hardly 
do,  therefore,  to  apply  to  those  wheels  a  braking  pressure  of  ninety 
per  cent  of  the  weight  which  they  normally  carry  to  the  rail. 

Another  possibly  important  consideration  I  offer  with  some  diffidence, 
because  it  has  yet  to  be  fully  determined  by  the  Brake  Shoe  Committee. 
They  have,  however,  already  found  sufficient  evidence  in  regard  to  it 
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to  permit  me  to  suggest  it  in  this  connection.  It  is  found  that  a  cer- 
tain pressure  of  a  brake  shoe  upon  the  wheel  causes  a  certain  resistance 
to  the  rotation  of  the  wheel.  If  that  pressure  be  divided  by  two,  con- 
siderably more  than  one-half  the  friction  is  obtained  ;  that  apparently 
means  that  if  you  undertake  to  apply  a  ninety  per  cent  brake  pressure 
to  a  light  car,  viz.,  a  freight  car,  it  will  result  in  a  good  deal  more  fric- 
tion in  proportion  to  the  brake  pressure  than  when  a  ninety  per  cent 
brake  pressure  is  applied  to  a  heavy  car,  viz.,  a  passenger  car.  Now  it 
is  interesting  to  know  that  actual  experiments  show  that,  with  a  calcu- 
lated braking  force  of  seventy  per  cent,  the  rear  pair  of  wheels  some- 
times slides  upon  dry  rails  just  before  the  car  comes  to  a  stop.  When 
the  Master  Car  Builders  decided  upon  a  seventy  per  cent  braking  press- 
ure for  freight  cars,  it  was  only  after  that  matter  had  been  very  care- 
fully studied  and  experimented  upon ;  and  they  found  that  if  a  greater 
brake  shoe  pressure  were  used,  it  would  be  apt  to  slide  wheels  when  the 
car  is  empty. 

The  President.  Are  there  any  other  gentlemen  who  desire  to  speak 
upon  this  subject?  If  so,  we  should  be  very  glad  to  hear  anything  they 
have  to  say,  and  have  them  give  us  their  experience.  We  should  be 
glad  to  hear  from  Prof.  Swain,  whom  I  see  present. 

Prof.  Swain.  Mr.  President,  I  came  in  to  listen  to-night,  and  I  do 
not  think  I  can  add  anything  to  what  I  have  already  heard.  It  seems 
to  me  that  every  railroad  company  should  adopt  everything  it  can  to 
get  the  best  brakes  possible.  I  was  very  much  interested  in  the 
figures  Mr.  Parke  gave,  but  I  do  not  think  I  can  add  anything  to  the 
discussion. 

The  President.  There  are  those  here  who  are  well  up  in  the  air 
brake  business,  and  we  shall  be  pleased  to  hear  from  them.  This  is  a 
good  place  to  talk  this  matter  over,  when  we  are  all  here.  Perhaps 
Mr.  Marden  could  tell  us  of  the  progress  of  freight  brake  equipment  on 
the  Fitchburg  Railroad. 

Mr.  Marden.  Mr.  President,  I  came  in  late  on  account  of  being  up 
the  road,  and  I  am  not  in  very  good  condition  to  talk  on  account  of  a 
severe  cold.  I  think  that  all  railroads  realize  fully  the  importance  of 
having  braking  power  on  freight  trains,  as  well  as  passenger  trains,  and 
in  the  very  best  possible  order.  There  is  one  thing  that  I  have  found 
since  we  began  to  use  air  brakes  to  any  extent,  and  that  is,  that  they  are 
not  properly  taken  care  of;  and  we,  as  a  road,  realize  fully  the  necessity 
of  having  air  brake  inspection  plants  fully  equipped  at  our  terminal 
and  junction  points,  and  I  am  considering  that  now.  I  think  that 
subject,  so  far  as  I  have  been  able  to  hear  the  papers  read,  has  been 
well  discussed.  I  am  of  the  opinion  that  rather  than  take  up  the 
time  myself,  we  should  hear  from  our  inspectors.    I  was  very  sorry 
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that  our  Western  friend  felt  himself  out  of  place  here.  I  am  sure  that 
if  he  will  give  us  some  of  his  experience  he  will  not  find  himself  out 
of  place  long. 

The  President.    We  should  be  very  glad  to  hear  from  him  or  any 
one  else. 

Mr.  Lencke.  I  do  not  think  that  I  could  say  anything  that  would 
be  of  interest  to  you  gentlemen.  I  do  not  think  that  my  experience  has 
been  anything  compared  with  men  we  have  here.  I  have  made,  though, 
a  little  study  of  air  brakes.  I  find  it  is  very  important  to  keep  the 
piston  travel  at  a  predetermined  limit.  Of  course  you  understand  I  am 
in  the  air  brake  business,  and  I  do  not  come  here  to  advocate  anything 
that  I  am  connected  with,  but  I  would  like  to  say  this,  that  if  you  will 
look  into  the  result  that  is  obtained  by  the  different  piston  travels,  I 
think  you  will  find  it  quite  an  important  matter  to  consider.  A  ten- 
inch  cylinder  with  four-inch  piston  travel  gives,  with  ten  pounds  reduc- 
tion, about  sixty  pounds  pressure,  and  when  the  piston  travel  is  allowed 
to  run  out  as  far  as  eleven  inches  we  have  a  pressure  in  the  brake 
cylinder  of  only  twelve  pounds  to  the  square  inch,  which  shows  that 
there  is  considerable  more  braking  power  on  one  car  than  another; 
not  that  alone,  but  when  you  think  you  are  getting  ninety  per  cent 
on  a  car  you  are  not  getting  anything  like  it.  This  is  the  only  thing 
I  have  got  to  say.  In  this  line  you  will  have  to  excuse  me  ;  I  am  a 
poor  talker. 

The  President.  We  have  with  us  Mr.  Andrews ;  he  may  have  dis- 
covered some  ''eccentricities"  of  the  apparatus. 

Mr.  Andrews.    I  have  nothing  to  add  to  the  discussion. 

Mr.  Graham.  The  steam  railroad  men  have  had  a  good  deal  to 
say  about  air  brakes,  and  as  the  electric  railway  companies  also  need 
good  brakes,  they  have  been  looking  around  with  a  view  of  adopting 
some  standard  power  brake.  One  or  two  different  large  electric  com- 
panies have  been  experimenting  with  electricity,  and  at  the  Montreal 
Street  Railway  Convention,  an  electric  brake  was  exhibited  there  that 
seemed'  to  possess  many  good  features.  The  electric  railway  people 
have  discovered  that  the  air  brake  has  a  good  many  diseases,  and  they 
are  not  anxious  to  add  to  their  already  complicated  mechanism  a  power 
brake  that  will  require  a  separate  department,  with  specially  educated 
men  to  take  care  of  the  equipment.  The  electric  railway  companies 
have  a  power  at  their  command  that  not  only  starts  the  car,  but  can  be 
used  to  control  the  car.  The  motors,  by  a  movement  of  the  controller, 
are  converted  into  generators,  the  current  then  being  used  as  a  brake 
power.  Although  the  question  of  power  used  to  apply  the  brake  is  an 
important  one,  there  is  still  a  question  of  as  much  importance  to  be 
considered,  and  that  is  the  foundation  brakes. 
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To  the  observing  railroad  man  the  question  of  the  tilting  of  passen- 
ger car  trucks  when  the  brake  is  applied  is  a  serious  matter  :  the  air 
brake  experts  declare  it  does  not  neutralize  the  efficiency  of  the  brake, 
but  to  the  master  car  builder  the  question  of  broken  equalizers  and 
equalizer  springs  is  serious. 

With  the  object  of  preventing  the  tilting  of  these  brakes,  I  have,  after 
considerable  study,  devised  a  method  very  simple  of  keeping  the  truck 
frame  always  level,  no  matter  what  the  speed  of  the  train  nor  how  severely 
the  brake  shoes  are  applied  to  the  wheels.  This  is  done  by  using  a 
brake  bar,  which  we  call  an  equalizer.  (The  cuts  herewith  show  the 
plan  and  side  elevation.)  Fig.  i  shows  a  plan  view,  an  approximately 
"  U  "  shaped  brake  bar  or  equalizer,  three  by  three-fourths  inches  ; 
has  its  inner  ends  supported  and  anchored  in  rubber  seated  sockets 
fastened  to  the  truck  frame.  This  is  the  only  connection  it  has  with 
the  truck.  The  axle  boxes  have  jaws  cast  solid  on  them  in  which  rest 
the  brake  bar  or  equalizer. 


FIG.  I. 


On  the  equalizer  back  of  the  wheels  are  fastened  the  brackets  for 
supporting  the  brake  beams  ;  there  are  holes  in  the  brackets  to  receive 
the  one-inch  steel  brake  beam  hangers.  On  each  side  of  the  brackets 
are  one-inch  rubber  washers  in  cast  iron  cups  ;  on  each  side  of  the 
brake  beams  are  two  more  rubber  cushions  and  cups.  Between  the 
upper  cup  and  the  check  nut  is  fastened  the  brake  release  spring  tension, 
permitting  the  most  delicate  and  sensitive  adjustment. 
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Fig.  2  shows  an  elevation  of  one  corner  of  the  truck,  with  the  pedes- 
tal cut  away  to  show  the  jaw  on  the  axle  box  and  position  of  equalizer, 
one  end  of  which  is  fastened  in  the  socket  bolted,  in  the  truck  frame  and 
passes  back  over  the  axle  box  across  in  the  rear  of  the  wheels  to  the 
other  side  of  the  truck,  and  then  forward  through  the  jaw  on  the  axle 
box  to  the  socket  fastened  to  the  frame. 


The  dotted  lines  in  Fig.  2  show  position  of  equalizer  when  truck  is 
fully  loaded.  As  the  shoes  are  applied  to  the  wheels  the  forward  wheel 
has  a  tendency  to  draw  the  brake  shoe  down,  carrying  the  strain  over 
the  box  to  the  end  of  the  equalizer  fastened  to  the  frame.  The  rear 
wheels  carry  the  shoe  up,  which  transfers  the  strain  over  the  axle,  boxes 
to  the  socket  on  the  truck  frame  ;  therefore,  where  the  front  wheel  has  a 
tendency  to  pull  the  end  of  the  frame  down,  the  equalizer  exerts  the 
same  force  to  hold  the  truck  frame  steady,  and  where  the  rear  wheels 
would  tilt  the  truck  frame  up,  the  equalizer  exerts  the  same  force  on  the 
socket  fastened  to  the  frame  to  hold  it  down,  so  that  no  matter  how 
great  the  power  applied  to  the  shoes  the  truck  frame  remains  perfectly 
steady.  Although  the  air  brake  companies  declare  it  makes  no  differ- 
ence whether  the  truck  tilts  or  not,  surely  if  the  shoes  have  a  positive 
fixed  position  at  all  times  to  the  wheels  there  will  be  a  greater  retarding 
force,  and  the  back  lash  to  the  car  bodies  when  the  trucks  straighten 
themselves,  clue  to  the  releasing  of  the  brakes,  would  be  entirely  re- 
moved ;  then  the  strain  on  the  truck  equalizer  and  equalizer  springs 
would  be  entirely  removed. 

We  have  these  equalizers  in  service  on  quite  a  number  of  the  leading 
railroads, "and  the  officials  in  charge  all  speak  highly  of  them. 

The  President.  Mr.  Chamberlain,  I  believe,  wants  to  say  something, 
but  is  a  little  bashful  about  it. 
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Mr.  Chamberlain.    When  I  read  the  proceedings  of  the  last  Club 
meeting  I  made  up  my  mind  that  I  would  not  say  anything  more  for 
six  months.    I  was  very  much  interested  in  the  papers  read  by  Mr. 
Parke  and  Mr.  Desoe,  but  I  certainly  feel  that  I  must  take  exceptions 
to  certain  portions  of  Mr.  Desoe's  paper.,  wherein  he  advocates  ninety 
per  cent  braking  power.    It  is  seven  or  eight  years  ago  since  I  was  con- 
nected with  the  Albany  road.  and.  unless  I  am  very  much  mistaken, 
when  Mr.  Adams  and  I  looked  up  the  matter  of  this  same  subject,  we 
found  that  the  average  load  for  a  21.000  or  22,000  pound  car,  arriving 
in  Boston  (and  it  was  conceded  at  that  time  that  the  Boston  and  Albany 
was  carrying  a  greater  through  freight,  and  probably  is  to-day.  unless  it 
is  the  Boston  and  Maine,  than  any  other  railroad  in  New  England) ,  to 
my  surprise,  was  only  between  five  and  six  tons.    I  honestly  believe  that 
those  people  who  are  building  cars  weighing  60,000  or  80,000  pounds, 
are  foolish  ;  that  when  they  are  building  such  cars  for  indiscriminate 
freight  business,  they  are  making  a  serious  mistake.    It  does  not  pay. 
I  am  of  the  opinion  that  the  ordinary  brake  on  the  freight  car  is  amply 
sufficient  for  the  present  practice.    I  would  like  to  ask  Mr.  Desoe  to 
see  the  General  Freight  Agent  and  find  out  what  his  average  load  is 
arriving  in  Boston  (which  is  the  most  important  point  for  all  classes  of 
freight),  and  I  venture  to  guess  that  to-day  it  will  not  be  more  than 
seven  or  eight  tons.    Now.  if  the  ngures  are  right,  the  cylinder  usually 
used  on  freight  equipment  is  amply  sufficient  to  supply  all  the  brake 
power  necessary.    There  is  another  point  in  Mr.  Desoe's  paper,  in 
which  he  spoke  of  damage  to  trains  equipped  with  brakes  being  liable  to 
break  apart.    This  I  do  uot  understand ;  because  I  believe  thoroughly 
when  the  Westinghonse  brake  is  applied,  especially  if  a  man  sees  a  red 
signal  or  something,  he  stops,  if  the  brake  is  in  order  ;  if  it  is  not  in 
order,  it  is  either  the  fault  of  the  Westinghouse  Co.  or  the  railroad  com- 
pany. 

Mr.  Desoe.  Mr.  President.  I  think  Mr.  Chamberlain  misunderstands 
me  in  regard  to  a  partly  equipped  train  causing  damage.  What  I  said 
was  this,  that  a  train  partly  equipped  with  air  brakes  may  cause  a  severe 
shock  to  the  train  by  the  sudden  application  of  those  brakes.  One  of  the 
ways  a  sudden  application  may  be  caused  is  by  the  train  breaking  apart 
in  the  air  brake  portion.  We  have  had  several  accidents  on  the  Albany 
road  which  were  caused  in  this  way. 

Mr.  Chamberlain.  What  L  understand  by  breaking  apart  is  the  link 
and  pin  separating. 

Mr.  Desoe.  Yes  ;  that  is  just  what  I  mean,  the  pin  or  link  breaks, 
and  the  breaking  apart  of  the  air  hose  follows,  which  permits  the  train 
line  air  to  escape,  causing  the  brakes  to  apply  suddenly,  and  stop  the 
equipped  part  of  the  train,  the  rear  part  running  into  it.  causin~ 
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severe  shock.  Now  in  regard  to  ninety  per  cent  braking  power.  I 
would  say  my  conclusions  were  drawn  from  observations  in  practice. 
Mr.  Parke's,  I  think,  are  mostly  from  theory. 

I  have  observed  trains  descending  quite  heavy  grades,  with  cars  loaded, 
not  with  five  or  six  tons,  but  thirty  tons,  and  at  the  present  time  of  year 
there  are  plenty  of  trains  running  with  such  carloads  of  grain,  which 
make  a  very  heavy  train,  and  it  is  on  such  trains  I  have  observed  that  the 
breaking  power  is  not  sufficient  to  make  good  stops,  and  I  came  to  the 
conclusion  that  it  should  be  more  than  seventy  per  cent.  Mr.  Parke's 
explanation,  however,  has  caused  me  to  look  at  it  in  a  different  light. 

The  President.  Are  there  any  others  present  who  will  speak  on  this 
subject  ? 

Prof.  Allen.    Mr.  President,  I  have  been  very  much  interested  in 
the  papers  we  have  listened  to,  and  especially  in  Mr.  Parke's  paper, 
which  seems  to  me  to  be  thoroughly  scientific  throughout,  as  is  the  rule 
with  papers  either  read  by  Mr.  Parke  before  societies  or  contributed  by 
him  to  periodicals.    I  was  especially  interested  in  the  point  which  he 
brought  out  in  relation  to  the  use  on  freight  cars  of  seventy  per  cent 
instead  of  ninety  per  cent,  that  in  braking  a  train  a  greater  proportion 
of  the  weight  was  brought  on  the  forward  trucks,  and  to  the  further 
point,  that  a  greater  proportion  of  weight  was  brought  upon  the  for- 
ward 'wheel  than  upon  the  rear  wheel  of  each  truck.    It  seems  to  me 
that  it  is  not  easy  to  get  rid  of  the  difficulty  he  speaks  of,  so  far  as  the 
greater  proportion  of  the  weight  on  the  forward  truck  is  concerned  ; 
but  it  seems  to  me  that  it  is  possible,  theoretically,  at  least,  to  get  rid 
of  the  difficulty  as  far  as  the  forward  wheel  of  each  truck  is  concerned. 
I  remember  several  years  ago  Mr.  Parke  wrote  a  paper,  which  I  saw  in 
the  Railroad  Gazette*  in  which  he  called  attention  to  "  Some  Uncon- 
sidered Elements  in  the  Action  of  Brakes."    He  called  attention  to  the 
fact  that  the  pull  on  the  rod  is  horizontal  instead  of  normal  to  the 
wheel ;  taking  this  into  account  and  combining  with  the  effect  of  the 
friction  between  the  brake-shoe  and  the  wheel,  he  found  that  the  actual 
pressure  normal  to  the  wheel  was  not  ordinarily  the  same  on  the  forward 
as  on  the  rear  wheel ;  and  in  that  paper  he  showed  how  it  was  possible, 
by  arranging  the  position  of  the  hangers,  to  bring  the  same  pressure 
upon  the  forward  wheel  as  upon  the  rear  wheel  of  the  truck.    Now,  it 
seems  to  me  that  if  it  is  possible,  by  arranging  the  position  of  the  hang- 
ers, to  secure  equal  pressures  on  both  wheels,  then  it  is  possible  to 
arrange  those  hangers  in  such  a  way  that  the  pressure  on  the  forward 
wheel  of  the  truck  shall  be  greater  than  upon  the  rear  wheel  of  the  truck, 
and  greater  by  the  amount  that  you  want  to  have  it.    It  seems  to  me  pos- 
sible to  arrange  the  position,  or  angle,  of  the  hangers  just  right,  in  order 

*Oct.  24,  1890. 
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to  bring  about  the  result  that  you  wish  to  have  ;  to  secure  just  the  differ- 
ence required  in  the  amount  of  pressure,  as  well  as  to  make  it  greater 
upon  the  forward  wheel  than  upon  the  rear  wheel.  Difficulty  will  exist, 
of  course,  on  cars  now  in  use  with  brake  hanger  as  now  attached,  and  if 
you  should  attempt  to  use  more  than  the  seventy  per  cent  with  them, 
perhaps  somewhere  on  the  train  you  would  cause  a  rear  wheel  to  skid 
when  its  front  wheel  did  not.  If  the  matter  is  worked  up  right,  it  is 
possible  to  avoid  that  part  of  the  difficulty  resulting  from  the  difference 
in  pressures  on  the  two  wheels  of  the  same  truck,  and  I  would  like  to 
ask  Mr.  Parke  if  that  is  not  the  case. 

Mr.  Parke.  Mr.  Chairman,  I  think  that  the  speaker  takes  a  view  of 
the  matter  which  is  susceptible  of  being  carried  out  in  the  way  which  he 
describes.  Unfortunately,  however,  we  have  a  condition  in  railroading 
that  sometimes  the  car  runs  in  the  other  direction  {applause),  and  in 
that  case  the  forward  wheel  becomes  the  rear  wheel,  and  the  rear  wheel 
the  forward  wheel.  {Laughter.) 

Prof.  Allen.  Mr.  President,  as  I  understand  it,  when  a  car  is 
turned,  the  forward  wheel  is  the  wheel  that  is  at  the  head  of  the  truck 
as  the' truck  runs.  Now,  the  suggestion  I  made  is,  that  the  hanger 
shall  be  placed  in  such  a  position  that  in  each  case  the  pressure  on 
the  forward  wheel  in  running  shall  be  always  greater  than  upon  the  rear 
wheel  in  running.  I  do  not  mean  the  wheel  at  the  north  end  of  the  car 
shall  always  have  the  greater  pressure,  but  the  wheel  which  is  the  forward 
wheel  in  running  shall  always  have  the  greater  pressure ;  and  I  would  like 
to  ask  Mr.  Parke  if  he  can  use  his  hanger  in  a  way  to  get  equal  pressures, 
—  whether  he  cannot  arrange  it  differently,  and  in  away  to  secure  greater 
pressure  upon  the  forward  wheel  than  he  does  upon  the  rear  wheel. 

Mr.  Parke.  I  think  there  is  no  question  about  that,  if  I  understand 
aright  now.  It  could  also  be  done  by  difference  in  the  leverage  of 
the  truck  levers  themselves,  so  that  the  wheels  near  each  end  of  the  car 
should  have  the  less  brake-shoe  pressure.  This  would,  however,  entail  a 
heavier  pressure  upon  the  rear  pair  of  wheels  of  the  forward  truck  of  the 
car,  in  whichever  way  it  was  running,  and  it  might  be  a  serious  question 
if  that  would  not  introduce  complications  which  would  perhaps  more 
than  offset  the  advantage  gained  to  the  rear  truck.  I  would  not  like  to 
say  off-hand  that  it  would  ;  but  it  might  produce  such  a  complication  as 
I  have  suggested. 

The  remarks  made  by  Mr.  Chamberlain  seem  to  call  for  just  a  little 
bit  of  explanation.  I  do  not  feel  as  though  it  is  really  an  unpleasant 
position  to  be  placed  in,  to  be  represented  as  connected  with  a  concern 
which  endeavors  to  keep  up  with  the  times.  We  have  tried  always  to 
furnish  a  brake  apparatus  that  would,  as  near  as  possible,  meet  the 
requirements    of  the    times    in  which  it  was  used.     Regardless  of 


55 


ESTABLISHED  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
MANUFACTURERS  OF  ALL  KINDS  OF 

MECHANICAL  RUBBER  GOODS 

FOR  RAILROAD  USE. 

Rubber  Hose 


WATER  and  STEAM. 


Sheet  Kubber  Packing,  Piston  Packings,  baskets,  Valves,  Mats, 
Matting,  Step  Treads,  Westinghouse  Air 
Brake  Coupling  Washers. 


WAREROOMS  : 

256,  258,  260  Devonshire  Street,  BOSTON.  100  Chambers  Street,  NEW  YORK. 


14  No.  4th  Street,  PHILADELPHIA. 


109  Madison  Street,  CHICAGO. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  XT.  S.  A. 


Complete   Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 


56 


criticisms  for  making  changes,  we  believe  it  best  to  keep  pace  with  the 
times  and  thereby  to  be  on  the  safe  side.  I  remember  a  little  story 
that  will  illustrate  the  importance  of  keeping  on  the  safe  side  in  railroad- 
ing. In  the  early  days  of  railroading  on  the  Pennsylvania,  before  it 
was  double  tracked  throughout  its  entire  length,  a  freight  train  was 
going  west,  and,  reaching  the  end  of  the  double  track,  it  had  to  wait  at 
that  point  for  the  "  Fast  Line  "  coming  east.  There  was  no  telegraph 
station,  and  no  way  of  getting  orders  ;  so  the  boys  hauled  up  at  the  end 
of  the  double  track,  and,  in  order  to  keep  themselves  advised,  they 
stuck  a  stick  in  the  middle  of  the  eastbound  track,  so  that  if  the  east- 
bound  train  went  by  it  would  knock  the  stick  down.  The  conductor 
took  some  rest  in  the  caboose,  and  the  engineer  stretched  himself  out 
in  the  cab.  After  a  while  the  conductor  awoke  and,  looking  at  his 
watch,  found  that  an  hour  had  gone  by.  He  hurried  up  to  the  front  of 
the  train,  and  the  stick  was  still  standing  up ;  and  he  then  aroused  the 
engineer,  saying,  "  Henry,  the  Fast  Line  is  more  than  an  hour  late  now ; 
what  are  you  going  to  do  ?"  Henry  replied  "  We  will  wait  here  just  ten 
minutes  longer,  and  if  she  aint  here  then  we  will  wait  until  she  come." 
(Laughter.) 

Prof.  Allen.  Mr.  President,  I  would  like  to  speak  just  a  moment  to 
be  sure  that  I  was  understood  as  to.  the  brake  hangers.  I  mean,  to 
arrange  the  hangers  in  such  a  way  that  they  shall  make  the  same  angle 
on  each  side  of  the  truck  ;  as  you  vary  the  angle  you  will  vary  the 
pressures  that  you  get  on  the  different  wheels,  and  still  keeping  the 
angle  the  same  on  each  side  of  the  truck,  you  can  make  the  difference 
in  pressures  just  what  you  want  to. 

The  President.  Is  there  anything  further  to  be  said  upon  this  ques- 
tion ?  If  there  is  any  other  gentleman  who  wishes  to  speak,  now  is  an 
opportunity,  if  he  does  it  quick. 

Mr.  J.  H.  Sewall.  Mr.  President,  I  perhaps  can  say  something  for 
the  benefit  of  all  concerned,  and  that  is  in  relation  to  the  foundation 
brake  rigging.  I  have  had  occasion  lately  to  equip  two  separate  cars 
with  a  certain  device,  and  have  found  that  it  is  the  practice  of  the  car 
manufacturers  (I  do  not  mean  the  Master  Car  Builders)  to  make  their 
draw  rods  of  an  equal  length.  In  one  case  I  found  the  tie  rod  48  inches 
long,  and  in  another  case  the  tie  rod  36  inches  long.  As  we  all  know 
the  length  of  a  ten-inch  Westinghouse  cylinder  has  been  just  the  same 
ever  since  it  was  first  made,  no- longer  and  no  shorter,  the  requirements 
of  this  difference  in  the  length  of  tie  rod  is  questionable.  The  draw 
rods  being  made  of  an  equal  length  by  the  manufacturers,  and  the  air 
cylinder  being  placed  where  they  could  get  a  convenient  timber  to  bolt 
to,  the  cylinder  was  not  necessarily  placed  in  the  centre  of  the  car. 
This  left  one  short  draw  rod  and  one  long  one,  or  in  case  of  two  long 
draw  rods,  the  tie  rod  had  to  suffer. 
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G^EOJSG^E  IT.  LLOYD, 

Central  Ironworks  Steel  and  Iron  Boiler  and  Tank  Plates, 

89  MASON  BUILDING,  BOSTON. 

UlVIVERSAIv   {"^Tl^I^Tv   AXD    IRON  PIRATES 

up  to  42  in.  wide,  3  in.  thick,  and  80  feet  long. 
SPECIAL  PLATES  FOR  LOCOMOTIVE  TENDER  SERVICE. 
PURE  GOLD  CHARCOAL  IRON  FOR  ENGINE  ROD  FORGINGS. 

AMERICAN   ROOFING   AND   IiRIGHT  TIN, 

fully  equal  to  "  M.  F."  and  Standard  English  brands. 
!F»„         Box  AIA 1  <3 1 > I  v o itl g>  1316. 

LOW  WIOOR^rkshTrtIRON 

FOR 

Stay  Bolts  and  Locomotive  Forcings. 

BOHLER  BROS.  STYR1AN  TOOL  STEELS. 

Sole  Agents  in  the  United  States  : 

Houghton  Riciiakds, 
150  oliver  street,  boston. 


12  MARSHALL  ST. 


Gray, 

BOSTON,  MASS., 


Manufacturer 
of  all  kinds  of 


Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OILCANS. 

Station,  Street  Switch,  Semaphore  and  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 

ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 


THE  LdCONM  CAR  CO. 


MANUFACTURERS  OF 


RAILWAY  &  ELECTRIC  STREET  CARS 

AND  ELECTRIC  TRUCKS  OF  ALL  KINDS. 

Gray  Iron  Castings,  Malleable  Iron,  Chilled  Wheels,  Homogeneous  and  Steel 
Castings.  Gregg's  Steam  Trap  for  Railway  Cars. 

Laconia,  N.  H. 


PERLEY  PUTNAM,  Prest.  and  Gen.  Man. 
W.  E.  PUTNAM,  Secy,  and  Treas. 
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The  President.  The  subject  for  the  next  meeting  will  be  the 
"  Number  and  Location  of  Grab  Irons  or  Hand  Holds  and  Height  of 
Drawbars,  as  applied  to  Freight  Cars." 

The  meeting  adjourned  at  10  o'clock  p.m.  Eighty-seven  members 
present. 

The  following  letter  in  explanation  of  a  part  of  the  discussion  has 
been  received  since  the  meeting,  and  is  appended  for  its  bearing  upon 
the  discussion  :  — 

New  York,  N.  Y.,  Nov.  13,  1895. 

Mr.  Edward  L.  Janes, 

Secretary  New  England  Railroad  Club, 
Boston,  Mass. 

Dear  Sir :  —  A  subsequent  personal  explanation  of  the  views  ex- 
pressed by  Professor  Allen  at  the  Club  meeting  last  night  showed  me 
that  I  had  wholly  misunderstood  what  he  said,  and  I  must  confess  that 
my  apparently  persistent  misunderstanding  of  it  really  amounted  almost 
to  obtuseness. 

The  suggestion  offered  by  Prof.  Allen  in  his  remarks  seems  to  me  to 
be  entirely  reasonable  and  of  possible  practical  utility.  Without  giving 
the  matter  more  detailed  consideration,  however,  it  would  be  impossible 
to  judge  whether  there  are  practical  or  constructional  difficulties  that 
would  interfere  with  reducing  the  suggested  principle  to  practice.  Ob- 
jections readily  occur  to  me  concerning  its  application  to  outside  hung 
brakes ;  but,  for  inside  hung  brakes,  Prof.  Allen's  suggestion  may  be 
worthy  of  careful  investigation. 

Although  the  writer  has  already  claimed  more  attention  in  the  dis- 
cussion of  the  evening  than  modesty  would  suggest,  he  would  be  very 
glad  if  you  can  conveniently  incorporate  this  communication  in  the 
report  of  the  meeting,  to  correct  any  misapprehensions  which  might 
result  from  the  apparent,  though  unintentional,  irrelevancy  of  his  replies 
to  the  questions  of  Prof.  Allen. 

Very  truly  yours, 

R.  A.  PARKE. 


NEW  MEMBERS. 

Draper,  E.  W.,  Sec'y  to  Pres't,  B.  &  M.  R.R.,  Boston,  Mass. 
Gifford,  Alden  L,  Jr.,  no  Perkins  Street,  East  Somerville,  Mass. 
Goodrich,  Ira  B.,  N.  Y.,  N.  H.  &  H.  R.R.,  Kneeland  Street,  Boston, 
Mass. 

Green,  Geo.  A.,  Train  Despatcher,  B.  &  A.  R.R.,  Worcester,  Mass. 
Hannaford,  Parker  W.,  Car.  Dept.,  Maine  Central  R.R.,  Waterville, 
Maine. 

Hudson,  B.  F.,  Air  Brake  Insp.,  B.  &  M.  R.R.,  Boston,  Mass. 

Seavey,  E.  E.,  Jr.,  Glidden  Varnish  Co.,  91  Union  Street,  Boston,  Mass. 

Sederquist,  Jas.  W.,  8  Oliver  Street,  Boston,  Mass. 
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CHANGE  OF  ADDRESS. 

Griggs,  A.,  10  Symnes  Street,  Roslindale,  Mass. 
Leach,  H.  L.,  176  Huron  Street,  No.  Cambridge,  Mass. 
Young,  John  V.,  Supt.  Signals,  B.  &  M.  R.R.,  Boston,  Mass. 


RAMAPO  WHEEL  AND  FOUNDRY  CO. 

RAMAPO,  IV".  Y. 

CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 

RAMAPO   IRON  WORKS, 

HII/IvBURN,  IV.  Y. 
AUTOMATIC   SWITCH  STANDS. 
SPRING  RAIL, 
PLATE,  BOLTED   AND  YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS.   CASTINGS. 

SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MIDYALE  LOCOMOTIVE  TIRES  and  FORCINGS. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 

Locomotive  Steam  Gauges, 
Farrington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 

S3   OlrlVBR  (STRBST, 
BOSTON. 


THE  CHAPMAN  JACK. 

.  .  PATENTED  „  . 

Always  Lubricated  and  Ready  for  Use. 


THE 


Chapman  Jack  Co. 

CLEVELAND,  O. 


THE  DRAKE  *  WlERS  CO., 

CLEVELAND ,  OHIO. 


ASPHALT 


ROOFING 


THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


In  use  by  over  tO  Railroads.    Twelve  years  successful  use  without 
single  failure.   A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 


LATROBE  STEEL  WORKS, 

MANUFACTURERS  OF 

IvOCOMOTIVE^  saMLCl  WHEJ^I, 


TIRES. 


Works  and  Main  Office,  LATROBE,  Pennsylvania. 

Branch  Office,  BULLITT  BUILDING,  Philadelphia. 

SPECIALTIES  : 

NEW  YORK.    THE  SERVIS  TIE  PLATE, 


CATTLE  GUARDS, 
METAL  SAWING  MACHINES, 
WRECKING  FROGS, 
CAR  DOOR  EQUIPMENTS, 
CAR  VENTILATORS. 


H.  A.  SUPPLY  CO. |  BOSTON. 


News 


BRADY  METAL  COMPANY, 

AMERICAN  SURETY  BUILDING,  100  BROADWAY,  NEW  YORK. 
Manufacturers  of  Self -Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 


MAGNUS  METAL,  for  Locomotive 
Engine  castings,  Driving  Box  and  Rod 
Bearings  or  any  hearings  for  high 
speed  shafting. 

MAGNUS  TIN,  for  use  as  a  substitute 
for  block  tin  by  Railroad  or  other 
Companies  having  their  own  brass 
foundry. 


MAGNUS  ANTI-FRICTION  LINING 
METAL.  BABBITT  METALS 
AND  SOLDER. 

PHOSPHOR  BRONZE  in  Ingots,  Bear- 
ings or  Castings. 

BATTERY  ZINCS  of  all  kinds. 

Street  Car  and  Electric  Car  Brass 
Castings,  Bearings  and  Trolley 
Wheels. 


11  of  the  FASTEST  PASSENGER  TRAINS  RUN  IN  AMERICA  are  EQUIPPED  WITH  OUR  METALS. 


NEW  ENGLAND  RAILROAD  CLUB. 


SUBSTITUTION  OF  ELECTRICITY  FOE  STEED! 
inOTIVB  POWER 

IN  THE 

OPERATION  OF  RAILROADS. 

PAPERS  BY 

JAS.  F.   MCELROY,  DR.  LOUIS  DUNCAN,   L.  H.  PARKER,  CALVERT  TOWNLEY. 


Meeting  of  I^oto.  lltlx,  1896, 


Edward  L.  Janes,  Secretary,  P.  O.  Box  1158,  Boston. 


Annual  Meeting,  Tuesday  Evening,  March  10,  i8q6. 


PRESSED  STEEL  TRUCK  FRAMES 

And  Pressed  Steel  Parts  for  Gar  and  Track  Constraetion. 

Fox  Solid  Pressed  Steel  Company. 

General  Offices :  WESTERN  UNION  BUILDING,  CHICAGO.    Works :  JOLIET,  ILL. 

JAMES  B.  BRADY,  General  Sales  Agent, 

HAVEMEYER  BUILDING,  NEW  YORK. 


OMJRIV  BUCKI/BS. 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,   -  Cleveland,  Ohio. 


OFFICERS  FOR  1895-96. 

PRESIDENT, 

L.  M.  BUTLER. 
Master  Mechanic,  N.  Y.,  N.  H.  &  H.  R.  R. 

VICE-PRESIDENT, 

J.  MED  WAY, 
Supt.  Motive  Power,  Fitchburg  R.  R. 

SECRETARY, 

EDWARD  L.  JANES. 
B.  &>  A.  R.  R. 

TREASURER. 

CHARLES  W.  SHERBURNE, 


EXECUTIVE  COMMITTEE 

JOHN  T.  CHAMBERLAIN, 
Master  Car  Builder,  B.  &*  M-  R.  R. 


F.  D.  ADAMS, 
Master  Car  Builder,  B.  &  A.  R.  R. 

J.  W.  MARDEN, 
Supt.  Car  Department,  Fitchburg  R.  R. 

F.  M.  TWOMBLY, 
Master  Mechanic  N.  Y.  N.  H.  &>  H.  R.  R. 


T.  B.  PURVES,  JR., 
Master  Mechanic,  B.  6r>  A.  R.  R. 


C.  E.  FULLER, 
Supt.  Motive  Power,  Central  Vt.  R.  R. 

THOS.  KEARSLEY, 
Supt.  Motive  Power,  N.  Y.  &•  N.  E.  R.  R. 

HENRY  BARTLETT, 
Supt.  Motive  Power,  B.  &  M.  R.  R. 


F.  D.  ADAMS,  President 
J.  W.  MARDEN,  President  . 
JAMES  N.  LAUDER,  President  . 
GEO.  RICHARDS,  President 
FRED.  M.  TWOMBLY,  President 
JOHN  T.  CHAMBERLAIN,  President 


March, 


1883, 

to  March,  1885- 

1885, 
1887, 

1887- 
"  1889- 

1889, 
1891, 

1891. 
18^. 

1893, 

1895- 

ROLAND  H.  BOUTWELL.  ROSWELL  M.  BOUTWELL. 

BOUTWELL  BROTHERS, 

DEALERS  IN 

Iron,  Steel  and  "Railroad  Supplies. 

Purchasers  of  Rails,  Wrought  and  Cast  Scrap,  Turnings,  Borings,  Composition  Metal,  &c. 

^WKXTJEt     I^OR  PRICES. 

Warehouse  and  office:  Shattuck  St.,  Lowell,  Mass. 
Branch  office:  144  Pearl  St.,  Boston. 


PROCEEDINGS 

OF  THE 

flem  England  Haifroad  Glab. 


Meeting  held  at  We sley an  Hall,  J 6   Bromfield  Street,  Boston,  on 
Tuesday  evening,  February  n,  i8q6. 


The  President,  Mr.  L.  M.  Butler,  called  the  meeting  to  order  punc- 
tually at  8  o'clock,  and  said  : — 

The  first  business  before  the  meeting  is  the  approval  of  the  minutes. 
The  minutes  no  doubt  you  have  all  seen  in  the  printed  report.  If  there 
is  no  objection,  I  will  declare  them  approved.  The  next  business  is 
reports  of  committees.  Are  there  any  committees  to  report?  Hearing 
none,  we  will  pass  it.  The  next  is  unfinished  business.  Has  any  one 
any  unfinished  business  to  offer  ?  If  not,  we  will  pass  it.  The  next  is 
new  business.  Under  the  head  of  new  business  our  Secretary  has  some 
correspondence  which  we  will  hear  read. 

The  Secretary.  I  have  a  letter  from  Dr.  Louis  Duncan,  electrician 
of  the  Baltimore  &  Ohio  Railroad.  Under  date  of  February  6th,  he 
writes  as  follows  :  — 

820  Equitable  Building,  Baltimore,  Feb.  8,  1896. 
Mr.  Edward  L.  Janes, 

Secretary  New  England  Railroad  Club,  Boston,  Mass. 
Dear  Sir : — I  am  exceedingly  sorry  that  it  will  be  impossible  for  me 
to  be  with  you  on  the  nth  inst.  As  promised,  I  send  you  enclosed  a 
short  paper  on  the  B.  &  O.  electrical  equipment.  Mr.  L.  H.  Parker,  of 
the  General  Electric  Co.,  who  installed  this  work,  was  in  my  office 
to-day,  and  I  learned  that  we  were  both  invited  to  be  present  at  your 
meeting  to  take  up  the  same  subject.  He  has  offered  to  read  my  paper 
and  to  enlarge  upon  it  in  his  address.  Again  regretting  that  I  cannot 
accept  your  kind  invitation,  I  am, 

Yours  very  truly, 

LOUIS  DUNCAN. 


I  have  a  letter  here  from  N.  H.  Heft,  written  to  your  President. 


•   New  Haven,  Conn.,  January  29,  1896. 

L.  M.  Butler,  Master  Mechanic, 

Auburn,  R.I. 

Dear  Sir:  —  Your  kind  invitation  to  read  a  paper  or  say  something  on 
the  question  of  electricity  vs.  steam  at  hand. 

I  find  it  will  not  be  possible  for  me  to  be  present  at  your  meet- 
ing of  February  nth.  If  you  so  desire,  and  will  name  some  later  date, 
I  will  try  to  make  my  arrangements  so  that  I  can  be  present. 

Yours  truly, 

N.  H.  HEFT, 

Chief  of  Electrical  Department. 

I  have  also  a  letter  from  Mr.  A.  L.  Plimpton. 

Boston,  Mass.,  February  6,  1896. 

Mr.  Edward  L.  Janes, 

Secretary  New  England  Railroad  Club. 
Dear  Sir: —  I  desire  to  thank  you  for  your  very  cordial  invitation  to 
be  present  at  the  next  meeting  of  the  Club  on  the  evening  of  February 
nth,  and  I  certainly  should  be  much  interested  in  hearing  the  discus- 
sion of  the  subject  which  has  been  selected ;  but  I  regret  to  add  that  I 
shall  be  unable  to  be  present,  as  I  have  a  previous  engagement  for  that 
evening.  Very  truly  yours, 

A.  L.  PLIMPTON. 

The  President.  If  any  person  has  anything  to  offer  under  the  head 
of  new  business,  there  is  now  an  opportunity.  Appointment  of  com- 
mittees. There  was  a  nominating  committee  to  be  appointed,  our  next 
meeting  being  our  annual  meeting  for  the  election  of  officers.  The 
Secretary  will  read  the  appointment. 

The  Secretary.  Your  President  appoints  the  following  members  for 
the  nominating  committee  :  F.  D.  Adams,  J.  T.  Chamberlain,  F.  M. 
Twombly,  F.  E.  Barnard,  C.  W.  Sherburne. 

The  President.  The  next  business  is  the  discussion  of  the  subject 
announced,  "The  Substitution  of  Electricity  for  Steam  as  a  Motive 
Power  in  the  Operation  of  Railroads."  I  will  now  introduce  Mr. 
McElroy,  of  Troy,  N.Y.,  who  will  open  this  discussion. 

ADDRESS  OF  MR.  JAMES  F.  McELROY. 
Mr.  President,  I  may  illustrate  the  mechanical  motion  produced  by  an 
electric  current  by  referring  to  the  skill  of  the  base  ball  pitcher  who  so 
delivers  a  ball  that  it  will  curve  its  path  in  any  direction  he  may  see  fit 
to  send  it.  The  particular  curve  which  the  ball  will  follow  in  its  flight 
will  depend  upon  the  twist  or  rotary  motion  given  it  as  it  leaves  the 
hand  of  the  pitcher. 
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STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

18  COLD  STREET,       -  -        NEW  YORK. 

Clarence  Brooks  &  Co., 

MANUFACTURERS  OF 

FINE  VARNISHES, 

COR.  WEST  AND  WEST  12TH  STREETS, 

NEW  YORK. 


4 


Fig.  2.    Photograph  showing  Arrangement  of  Circular  Lines  of  Force  about  a  Wire 
carrying  an  Electric  Current. 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 
Coffin's  Plate,  Sill  and  Car  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.    Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  m 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  Bldg.  CHICAGO. 


FINEST 


COACH,   PARLOR  CAR, 
SLEEPING  CAR, 
STREET  CAR, 
RAT TAX  ELEVATED, 


SEND  FOR  CATALOGUE. 


SEATS 


WALKOVER  SEAT  No.  85. 


150  ROADS  USE  THESE  SEATS. 
SUPERIORITY  Proven  by  POPULARITY. 
OUTPUT  LARGER  THAN  ALL  OTHER 
SEAT  MAKERS  COMBINED. 

the 

Hale  &  Kilburn  Mfg.  Co., 

PHILADELPHIA. 


REVERSIBLE  SEAT  No.  75 


DURABLE 


METAL  COATING 

FOR  BRIDGES  AND  ALL  STRUCTURAL  METAL. 


EDWARD  SMITH  &  CO.,  45  Broadway,  New  York. 

Varnish  Makers  and  Color  Grinders.  P.  0.  Box  1780. 


THE  NORTON 


Original  Bali-Bear- 
ing, Self-Iubricat- 

""RATCHET  SCREW  JACK 

is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway 
Jack  in  the  WORID.  io  to  75  Tons. 
Fully  guaranteed. 

A,  O.  NORTON, 

336 Congress  St.,  Boston,  Mass. 


JOURNAL  JACK. 

S  tons. 
10  inches  high. 
5  inches  rise. 
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Figure  i  gives  an  illustration  of  the  well  known  fact  of  which  I  speak. 
Let  us  suppose  the  ball  moving  out  into  space  in  the  direction  indicated 
by  the  straight  lines  at  the  same  time  a  motion  of  rotation  is  given  it  in 
the  direction  marked  by  the  curved  arrows.  It  is  well  known  that  the 
rotation  of  the  ball  causes  the  air  to  react  upon  that  part  moving  for- 
ward most  rapidly,  so  as  to  drive  the  ball  at  right  angles  to  its  path  and 
cause  it  to  follow  a  curve  as  indicated  in  the  figure.  I  refer  to  this  well 
known  fact  simply  for  purposes  of  illustration,  as  it  furnishes  us  an  ex- 
ample in  which  an  original  impulse  produces  motion  of  a  body  in  a 
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Fig.  3.    Photograph  of  Iron  Filings  in  Lines  of  Force  at  Right  Angles  to 
Wire  carrying  Electric  Current. 
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CALENA  OILS 


Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America ;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum  ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 
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straight  line,  and  at  the  same  time  the  medium  through  which  it  passes, 
causes  a  motion  in  a  line  at  right  angles  to  the  line  of  propagation.  I 
introduce  this  to  illustrate  an  action  which  takes  place  between  a  wire 
carrying  an  electric  current  and  the  field  of  force  in  which  that  wire 
may  happen  to  be  placed.  Before  we  make  full  application  of  the  illus- 
tration, however,  let  us  consider  for  a  moment  some  of  the  phenomena 
of  current-carrying  wires. 

Let  us  place  a  wire  in  a  vertical  position  and  through  it  send  the  elec- 
tric current.  In  a  horizontal  position  about  this  conductor  we  place  a 
sheet  of  paper  which  is  stretched  upon  a  suitable  frame-work,  the  wire 
passing  up  through  the  sheet  of  paper  at  about  its  central  point.  While 
the  current  is  passing  through  the  wire  we  sprinkle  iron  filings  over  the 
surface  of  the  paper  and,  by  jarring  it  slightly,  we  cause  the  filings  to 
arrange  themselves  in  curved  lines  about  the  wire  itself.  These  curves 
extend  out  for  a  distance  of  six  or  eight  inches  from  the  wire  in  all 
directions,  and  even  indications  of  this  arrangement  may  be  found 
extending  out  on  the  paper  to  a  much  greater  distance.  If  we  place  a 
loop  of  wire  carrying  the  electric  current  flatwise  upon  the  sheet  of 
paper,  as  is  shown  in  Figure  3,  we  will  find  that  where  the  loop  rests 
upon  the  paper  the  particles  of  iron  are  attracted  to  the  wire,  leaving 
the  space  near  the  wire  without  iron  filings.    Under  that  portion  of  the 
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loop  which  is  supported  about  one  half  inch  above  the  paper,,  we  find 
that  the  particles  are  not  drawn  to  the  wire,  but  they  arrange  them- 
selves in  straight  lines  across  the  path  of  the  wire.  This  fibrous  arrange- 
ment of  particles  may  be  traced  for  a  considerable  distance  at  right  angles 
to  the  conductor. 

The  position  and  direction  of  the  lines  which  form  about  current-car- 
rying wires  may  be  more  clearly  comprehended  by  referring  to  Figure  4. 
Here  is  represented  a  wire  in  which  a  current  flows  in  the  direction 
indicated  by  the  arrow.  The  circles  represent  the  position  of  the  lines 
which  form'  at  all  points  about  a  wire  carrying  a  current  of  electricity. 
These  lines  are  also  represented  as  they  appear  when  looking  at  the  end 
of  the  wire.  The  question  will  then  suggest  itself  as  to  what  are  these 
lines,  and  why  do  particles  of  iron  array  themselves  in  circles  about  con- 
ducting wires  ? 

By  testing  with  iron  wire  we  discover  that  the  particles  of  iron  are 
magnetized,  and  that  the  attraction  between  the  positive  and  negative 
poles  of  the  magnetized  particles  is  the  force  that  collects  and  holds 
them  in  circular  lines.  These  lines  are,  therefore,  said  to  be  lines  of 
magnetic  force,  and  they  are  the  lines  in  which  magnets  will  place  them- 
selves when  suspended  freely  in  the  presence  of  conducting  wires. 
These  lines  are  sometimes  known  as  magnetic  whirls,  because  of  their 
circular  form  and  because  they  exist  in  such  large  numbers  and  of  diam- 
eters varying  from  the  smallest  fraction  of  an  inch  up  to  several  feet. 
The  darts  on  the  lines  of  force  in  Figure  4  indicate  the  direction  in 
which  the  positive  poles  of  the  magnetized  particles  extend,  and  also 
indicate  the  direction  in  which  the  positive  pole  of  the  magnetic  explor- 
ing needle  always  points.  By  following  the  direction  of  the  exploring 
needle  the  path  of  these  lines  through  space  may  be  traced.  The  direc- 
tion of  the  magnetic  lines  will  be  reversed  on  reversing  the  direction  of 
current  through  the  wire.  As  I  have  already  intimated,  these  lines  are 
magnetic  lines  of  force,  and  the  space  in  which  they  form  about  the  con- 
ducting wire  is  known  as  a  magnetic  field  of  force. 

By  pursuing  our  investigation  further,  we  discover  that  magnetic  lines 
of  force  are  not  confined  to  the  neighborhood  of  conducting  wires,  but 
they  are  to  be  found  in  all  space  in  which  magnetic  attractions  or  repul- 
sions take  place. 

The  next  step  in  the  development  of  the  electric  motor  will  be  to 
show  the  existence  of  lines  of  'force  in  the  space  surrounding  magnets. 
To  do  this,  I  place  an  electro  magnet  on  the  floor  with  its  poles  in  an 
upright  position.  I  then  place  on  the  poles  in  a  horizontal  position  a 
large  draughting  board  on  which  I  have  stretched  a  sheet  of  white 
paper.  When  the  magnet  is  excited  by  sending  a  current  of  electricity 
through  its  coils,  I  sprinkle  over  the  surface  of  the  paper  some  fine  iron 
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filings.  For  this  purpose,  I  found  it  convenient  to  use  the  iron  chips 
that  come  from  the  emery  grinder.  By  jarring  the  board  slightly,  we 
find  that  the  particles  of  iron  outline  the  pole  pieces,  and  array  them- 
selves in  beautiful  curves,  as  shown  in  Figure  5.  These  lines  may  be 
traced  over  a  surface  at  least  six  feet  each  way  in  splendid  curves,  ot 
which  Figure  5  is  a  photograph.    Now,  the  lines  of  this  figure  are  found 


Fir,.  5.  Photograph  of  Field  of  Force  surrounding  Unlike  Poles  ot  a  Magr.et.  showing  Curved 
Lines  of  Force  terminating  in  the  Unlike  Poles. 
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to  be  magnetic  lines  of  force  and  to  be  identical  with  the  curved  lines 
which  formed  about  wires  carrying  electric  currents.  The  lines  of  force 
emerge  from  the  positive  pole  of  the  magnet  and  sweep  out  into  space 
in  curved  paths  which  always  terminate  in  the  negative  pole.  Many 
lines  extend  in  the  short  path  directly  from  the  positive  to  the  negative 
pole,  and  are  marked  by  the  dense  accumulation  of  iron  particles  be- 
tween the  poles.  Many  lines  follow  the  short  curves  between  the  poles, 
and  are  so  dense,  and  pull  at  such  an  angle,  that  they  draw  the  filings 
from  the  region  near  the  poles  to  the  poles  themselves.  This  accounts 
for  the  absence  of  filings  of  iron  near  the  poles  at  opposite  sides  of  the 
magnet.  Lines  of  force  exist  in  these  localities  and  were  so  strong  that 
the  filings  would  not  stick  to  the  paper.  The  lines  above  the  edges  of 
the  pole  pieces  stand  up  like  bristles  from  the  surface  of  the  paper.  I 
have  already  stated  that  the  lines  of  force  extend  from  the  positive  to 
the  negative  poles  of  the  magnet. 

We  will  now  change  the  connections  to  one  arm  of  the  electro  mag- 
net so  as  to  make  both  poles  of  the  magnet  near  the  sheet  of  paper 
positive,  and  we  will  see  what  change  is  made  in  the  lines  of  force. 

Figure  6  shows  the  result.  You  will  see  now  the  lines  do  not  extend 
from  one  of  our  pole  pieces  to  the  other,  but  that  they  go  out  in  all 
directions  from  both  poles  alike.  The  lines  disappear  from  the  space 
between  the  pole  pieces  since  they  have  like  polarity.  These  lines  of 
force  extend  out  into  space  in  curved  paths  and  return  to  the  lower  end 
of  the  magnet  near  the  floor,  which  is  now  the  negative  pole. 

By  continuing  the  investigations  further  we  will  learn  several  things  in 
regard  to  lines  of  force. 

1.  Lines  of  force  never  cross  nor  intersect  each  other. 

2.  There  are  found  to  be  about  120,000  lines  of  force  per  square 
inch  in  a  piece  of  soft  iron  which  is  magnetized  to  its  fullest  extent. 

3.  Lines  of  force  from  the  same  or  like  poles  repel  each  other  and 
also  repel  like  poles  themselves,  while  lines  connecting  unlike  poles  draw 
the  unlike  poles  together. 

This  is  the  law  of  attraction  and  repulsion  of  the  magnetic  lines  of 
force  and  it  forms  the  basic  principle  upon  which  the  operation  of  the 
electric  motor  depends.  I  cannot  tell  you  why  the  lines  of  force  act  as 
they  do  ;  I  cannot  tell  you  as  to  what  is  the  nature  of  the  magnetic  lines, 
or  how  or  why  these  magnetic  lines  are  excited  by  the  electric  current. 
These  questions  are  involved  with  questions  as  to  the  ultimate  nature  of 
force  and  as  to  its  relation  to  the  forms  of  energy  known  as  electricity, 
magnetism,  light  and  heat,  and  mechanical  motion.  Concerning  these 
questions  theory  alone  has  been  able  to  deal,  and  as  to  electricity  and 
magnetism  even  theory  has  not  yet  been  able  to  offer  satisfactory  expla- 
nations. 
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Fig.  6.    Photograph  of  Field  of  Force  surrounding  Like  Magnetic  Poles,  showing  Repelling 
Force  between  Lines  from  Like  Poles. 


In  developing  the  principles  of  the  electric  motor,  it  is  my  purpose 
to  start  with  the  attraction  and  repulsion  caused  by  lines  of  force,  and 
accepting  these  as  facts  established  by  experiment,  to  show  how  they 
may  be  applied  to  produce  motion  in  the  motor. 

The  attractions  between  unlike  poles  has  already  been  referred  to.  It 
is  a  matter  with  which  no  doubt  you  are  all  familiar,  as  the  attraction  , 
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between  a  magnet  and  its  keeper  is  a  matter  of  common  knowledge. 
By  referring  to  Figure  5  you  will  note  the  appearance  of  the  lines  of 
force  betw  een  two  unlike  poles  between  which  there  is  a  powerful  attrac- 
tion. You  will  note  the  mass  of  lines  extending  directly  between  the 
two  poles  themselves.  You  will  also  note  the  great  number  of  lines  that 
extend  out  into  space  in  curves  which  terminate  in  opposite  poles  of  the 
magnet.    Now.  these  lines  would  all  bunch  together  and  take  the  short 


Fig.  7.    Showing  Enect  of  placing  Wire  carrying  Electric  Current  in 
Field  of  Force  of  a  Magnet. 

est  path  between  the  two  poles  were  it  not  for  the  repulsive  action 
between  the  lines  themselves.  It  is  this  repelling  force  that  drives  lines 
into  space  remote  from  the  magnetic  poles.  The  lines  which  spring 
from  the  positive  pole  not  only  repel  each  other,  but  they  also  repel  the 
lines  from  the  positive  pole  of  another  magnet,  so  that  each  line  occu- 
pies the  shortest  path  that  it  can  occupy,  considering  the  repulsive  force 
that  exists  between  it  and  neighboring  lines  from  the  same  pole. 

By  referring  to  figure  6.  in  which  the  two  upper  poles  are  alike,  both 
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being  either  positive  or  both  negative,  you  will  note  the  lines  which 
radiate  out  from  these  poles.  They  do  not  take  the  shortest  path  be- 
tween the  positive  and  negative  poles  on  account  of  the  repulsion  between 
lines.  You  will  see  that  the  whole  arrangement  of  lines  in  this  diagram 
indicates  a  repelling  force  between  them,  and  the  poles  of  the  two  mag- 
nets, both  of  which  are  marked  positive,  repel  each  other  with  a  very 
strong  force. 

I  desire  now  to  show  you  what  takes  place  when  we  combine  the  field 
of  force  which  forms  about  a  current-carrying  wire  and  the  field  of  force 
between  the  poles  of  a  magnet.  I  therefore  place  within  the  field  of 
force  of  a  magnet  a  conductor  of  electricity  through  which  a  current 
moves,  in  the  direction  shown  by  the  arrow  A  of  Figure  7,  and  let  us 
observe  the  result.  We  first  note  a  pull  upon  this  wire  in  a  downward 
direction  as  indicated  by  the  arrow  B,  and  this  pull  upon  the  wire  con- 
tinues so  long  as  the  current  passes  through  the  wire.  If  we  cut  off  the 
current  from  the  wire,  the  pull  ceases  and  the  wire  hangs  without  greater 
tension  upon  its  supports  than  if  the  magnet  were  not  present.  If,  now, 
we  reverse  the  direction  of  current  through  the  wire,  the  pull  upon  the 
wire  is  again  exerted,  but  this  time  in  an  upward  direction  and  opposite 
to  that  indicated  by  the  arrow  B ;  in  other  words,  reversing  the  direction 
of  current  reversed  the  direction  of  pull  upon  the  wire.  By  carrying 
our  experiments  further,  we  will  find  that  by  reversing  the  poles  of  the 
magnet  we  also  reverse  the  direction  of  pull  upon  the  wire,  the  direc- 
tion of  current  through  the  wire  remaining  the  same.  Here,  then,  if  our 
wire  is  supported  so  that  motion  can  take  place,  we  obtain  a  mechanical 
movement  of  the  wire  by  sending  a  current  of  electricity  through  the 
wire  when  placed  in  a  field  of  force. 

I  desire  to  remind  you  that  the  action  here  is  similar  to  the  action  of 
the  base  ball  propelled  through  the  air,  in  which  we  found  a  side  pull  in 
a  direction  perpendicular  to  the  line  of  motion.  You  will  observe  that 
the  action  of  the  electric  wire  in  the  field  of  force  is  an  action  at  right 
angles  to  the  line  of  flow  of  current,  and  also  at  right  angles  to  the  lines 
of  force  of  the  magnet.  It  is  for  this  reason  that  electric  induction 
effects  were  for  a  long  time  extremely  difficult  to  comprehend.  I  think, 
however,  that  we  can  understand  from  the  illustration  of  the  curve  of 
the  ball  that  the  same  effects  maybe  produced  in  mechanical  motions. 
We  are  also  led  to  the  conclusion  that,  like  the  action  of  the  base  ball, 
the  side  pull  upon  the  wire  in  the  field  of  force  depends  upon  the 
reaction  of  the  medium  in  which  that  wire  is  placed. 

The  side  pull  upon  the  wire  carrying  an  electric  current,  without 
regard  to  its  cause,  is  the  first  element  of  motion  of  the  electric  motor. 
When  embodied  in  a  suitable  apparatus,  its  effects  may  be  enlarged  to 
any  extent  commensurate  with  the  intensity  of  the  current  and  of  the 
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field  of  force  of  the  magnet.  Before  proceeding  to  apply  this  principle 
in  the  construction  of  apparatus,  let  us  consider  the  cause  of  the  pull  on 
the  wire  carrying  an  electric  current.  Figure  7  represents  the  lines  of 
force  due  to  the  magnet  as  proceeding  from  the  right  to  the  left,  or  from 
the  positive  to  the  negative  pole.  The  circular  lines  of  force  about  the 
wire,  caused  by  the  electric  current  in  the  direction  of  the  arrow  A,  ex- 


Fig.  8.    Photograph  of  Lines  of  Force  of  the  Magnet  drawing  the  Wire  carrying 
Electric  Current. 
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tend  to  the  left  above  the  wire  and  to  the  right  below  the  wire.  V 
will  represent  only  a  few  of  these  lines  in  Figure  7  to  prevent  confusi 
in  the  drawings.    It  is  evident  that  the  effect  of  the  two  fields  of  for 


FIG.  9.    Photograph  of  Lines  of  Force  of  Magnet  repelling  the  Wire  carrying 
Electric  Current. 

is  to  send  lines  in  the  same  direction  above  the  wire  and  in  opposite 
direction  below  the  'wire.    Now,  as  the  lines  of  force  may  be  considered 
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as  made  up  of  a  series  of  magnetized  particles  having  the  positive  poles 
in  the  direction  of  the  arrows,  it  appears  that  the  like  magnetic  poles 
of  the  particles  above  the  wire  will  lie  in  the  same  direction.  From 
what  we  have  already  seen  the  arrangement  of  like  poles  would  result  in 
a  repulsion  between  lines  which  would  drive  the  wire  downward.  On 
the  under  side  of  the  wire  the  effect  would  be  different,  as  here  the 
lines  of  force  of  the  two  fields  extend  in  opposite  directions,  so  that  un- 
like poles  of  the  magnetized  particles  lie  in  the  same  direction.  This, 
we  know,  results  in  an  attraction.  The  combined  results,  then,  of  the 
lines  of  force  due  to  the  current  in  the  wire  and  the  lines  due  to  the 
magnet  is  to  create  a  pull  on  the  wire  downwards.  On  reversing  the 
direction  of  the  current  in  the  wire,  and  consequently  the  direction  of 
the  lines  of  force  around  it,  the  combination  of  the  two  fields  would  re- 
sult in  an  upward  pull  tending  to  lift  the  wire  out  of  the  field  of  force. 

We  will  further  illustrate  the  effect  of  a  wire  carrying  an  electric  cur- 
rent upon  a  field  of  force  by  referring  to  Figure  8,  which  is  a  photo- 
graph of  lines  formed  in  iron  filings.  We  see  here  the  looping  of  lines 
from  the  magnet  around  the  wire,  which  indicates  that  there  is  a  pull 
tending  to  draw  the  wire  toward  the  magnet.  The  direction  of  the  lines 
indicate  that  the  current  in  the  wire  is  from  the  paper  toward  the  ob- 
server. By  examining  closely  you  will  see  the  absence  of  lines  on  the 
magnet  side  of  the  wire,  showing  that  the  lines  of  force  due  to  the 
magnet  and  those  due  to  the  current  in  the  wire  have  here  opposite 
directions.  This  means  that  there  is  here  a  pull  on  the  wire.  In  Fig- 
ure 9  the  direction  of  the  current  is  reversed,  and  a  careful  examination 
of  the  lines  around  the  wire  will  reveal  the  effect.  On  the  side  of  the 
wire  toward  the  magnet  the  lines  due  to  the  magnet  have  the  same 
direction  as  those  due  to  the  current  and  consequently  a  repulsion  results 
driving  the  wire  from  the  magnet.  This  effect  is  increased  by  the  pull- 
ing action  of  the  lines  of  force  on  the  opposite  side  of  the  wire. 

We  will  now  consider  some  of  the  principles  of  construction  neces- 
sary to  render  the  side  pull  upon  our  wire  effective  in  producing  motion. 
Figure  io  represents  a  magnet  in  which  two  gaps  are  made,  with  the 
intermediate  block  of  iron  between  the  gaps.  The  lines  of  force  which 
pass  throughout  the  entire  magnetic  circuit  form  in  both  of  these  gaps 
fields  of  force.  If,  now,  I  place  in  the  first  gap  a  conductor  ot  electric- 
ity and  through  it  send  a  current  in  the  direction  indicated  by  the 
arrow,  there  will  be  a  pull  upon  the  conductor  in  an  upward  direction, 
as  shown  by  the  three  arrows.  If,  then,  this  wire  be  allowed  to  return 
through  the  second  gap  to  the  starting  point  and  the  current  be  passed 
through  it,  we  will  then  find  a  pull  on  the  wire  in  this  gap  in  a  down- 
ward direction.  It  is  evident,  then,  that  in  this  loop  of  wire  connected 
to  the  two-part  commutator,  we  have,  so  far  as  the  current  and  its  action 
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on  the  field  of  force  is  concerned,  a  tendency  to  rotate  the  loop  of  wire. 
Rotation  would  undoubtedly  take  place  if  our  apparatus  possessed  the 
mechanical  qualifications  for  motion  of  this  kind,  and  it  is  to  one  of  the 


Fig  io     Showing  the  Effect  of  Electric  Current  on  Wire  Loop  placed  in 
Field  of  Force  of  a  Magnet. 

difficulties  encountered  in  the  building  of  motors  to  which  I  now  desire 
to  call  your  attention.  If  the  gaps  between  the  poles  of  the  magnet 
and  the  intermediate  block  of  iron  were  of  such  a  shape  as  to  permit  a 
rotary  motion  of  the  wire,  we  would  still  find  difficulty  in  rotating  the 
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loop  of  wire  on  account  of  the  presence  of  the  iron  block  within  the 
loop.  It  must  be  apparent  that  since  the  loop  is  a  closed  loop,  it  would 
be  impossible  to  support  the  intermediate  block  unless  that  block  were 
supported  on  the  rotating  part  of  the  motor.  The  difficulty  here 
referred  to  is  purely  mechanical  and  not  electrical.  Some  one  might 
suggest  that  the  best  way  would  be  to  leave  out  entirely  the  intermediate 
block  of  iron.    To  this  we  would  object  as  the  presence  of  the  block 


Fig.  ii.    Rotation  produced  by  Electric  Current  in  Wire  Loop  placed  in 
Field  of  Force  of  the  Magnet. 


of  iron  is  necessary  to  make  the  intermediate  fields  of  force  strong  and 
effective.  If  the  block  were  removed,  the  action  of  the  current- carrying 
loop  of  wire  in  the  magnetic  field  of  greatly  diminished  strength  would 
be  very  feeble.  It  is,  therefore,  not  practicable  to  adopt  a  construction 
in  which  this  intermediate  block  is  left  out.    We  are,  therefore,  under 
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the  necessity  of  supporting  the  iron  block  upon  the  same  shaft  that  car- 
ries the  rotating  loop.  This  step  in  the  development  of  the  electric 
motor  is  represented  in  Figure  n,  in  which  our  wire  loop  is  mounted 
upon  a  circular  iron  block  carried  by  a  shaft  upon  which  both  the  wire 
and  iron  block  can  rotate.  The  gaps  in  the  magnetic  circuit  are  made 
of  circular  form  so  as  to  embrace  opposite  sides  of  the  iron  core,  and 
sufficient  space  is  left  in  which  the  conducting  wires  can  rotate  without 
danger  of  contact  of  the  wires  with  the  pole  pieces. 

The  commutator  shown  in  this  drawing  is  so  arranged  that  in  all 
positions  of  these  loops  the  current  passes  from  us  through  the  left  gap 
and  to  us  through  the  right  gap,  causing  a  motion  upwards  on  the  left 
and  downwards  on  the  right.  Two  separate  loops  are  here  shown  and 
are  arranged  so  as  to  be  independent  of  each  other.  They  are  also 
placed  at  right  angles  to  each  other,  so  that  when  one  loop  is  thrown 
entirely  out  of  the  field  of  force  nO  current  will  pass  through  it,  but  the 
current  will  always  pass  in  the  proper  direction  through  the  loop  in  posi- 
tion of  greatest  activity. 

It  should  be  borne  in  mind  that  the  pull  which  causes  rotation  of  the 
armature  is  not  a  pull  upon  the  iron  core  of  the  armature,  as  many  peo- 
ple suppose,  but  is  rather  a  pull  upon  the  wire  of  the  loop  itself,  or 
rather  that  part  of  the  loop  which  lies  in  the  field  of  force.  It  is  evi- 
dently necessary,  then,  that  we  strongly  support  the  wire  on  the  face  of 
the  iron  core  so  as  to  prevent  the  pull  on  the  wire  from  stripping  it 
from  the  face  of  the  armature. 

In  unfolding  the  general  principles  of  the  electric  motor,  I  have 
endeavored  to  do  so  by  directing  attention  to  its  essential  elements.  The 
results  so  far  is  a  motor  of  feeble  activity,  but  which  is  capable  of 
enlarged  results  by  improvements  in  details. 

Before  proceeding  to  the  discussion  of  the  details  of  the  motor,  I 
desire  to  call  your  attention  to  the  fact  that  a  line  of  force  is  a  continu- 
ous line  formed  into  a  loop.  The  lines  of  force  pass  much  more  readily 
through  iron  or  steel  than  through  air,  and  they  extend  through  the 
entire  circuit  of  iron  and  through  the  magnetic  gaps  in  the  magnet.  They 
only  appear,  however,  outside  of  the  iron  of  the  magnets  at  those  points 
where  the  iron  is  discontinued,  and  there  they  form  the  field  of  force 
of  which  I  have  already  spoken.  If  these  lines  were  to  be  shown 
throughout  their  entire  length  they  would  be  shown  as  loops  of  lines, 
the  larger  part  of  which  would  appear  within  the  metal  of  the  magnet. 
In  Figure  7  these  lines  are  shown  as  extending  through  the  entire  mag- 
netic circuit. 

The  question  then  arises  as  to  in  what  way  may  the  effect  of  the  pull 
upon  the  wire  carrying  the  current  be  magnified  so  as  to  develop  the 
powerful  motors  which  are  in  use  to-day.    In  the  first  place,  we  will 
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find  that,  if  the  number  of  lines  of  force  be  increased,  the  pull  upon  the 
wire  loop  would  be. increased  proportionately.  In  other  words,  if  our 
field  of  force  is  made  up  of  twice  the  number  of  lines,  the  pull  upon  the 
loop  will  be  made  twice  as  great.  Looking  to  improvements,  then,  in 
the  magnetic  circuit,  we  first  reduce  as  much  as  possible  the  width  of 
air  gap  in  the  magnetic  circuit.  We  do  this  by  allowing  the  wire  to  run 
as  near  as  possible  to  the  pole  pieces  of  the  field  magnet.  Care  must 
be  taken,  however,  that  under  no  circumstances  should  the  wire  be 
allowed  to  touch  the  pole  face. 

In  the  second  place,  we  increase  the  number  of  lines  by  making  the 
pole  face  of  the  magnet  as  large  as  possible.  As  about  30,000  lines  of 
force  per  square  inch  of  pole  face  is  the  usual  magnetic  intensity  em- 
ployed, it  is  evident  that  the  total  number  of  lines  of  force  is  propor- 
tional to  area  of  the  pole  faces. 

In  the  third  place,  we  increase  the  number  of  lines  by  using,  instead 
of  a  permanent  steel  magnet,  a  soft  iron  or  soft  steel  magnet,  and  then 
excite  this  magnet  by  the  current  passing  through  a  coil  of  wire  which 
is  placed  around  the  magnet,  as  shown  in  Figure  11.  The  number  of 
lines  per  square  inch  may  be  increased  perhaps  four  times,  by  making 
an  electro  magnet  of  it,  over  the  number  of  lines  in  a  steel  magnet  of 

the  same  size.  . 

In  the  fourth  place,  we  increase  the  magnetism  by  selecting  metal  tor 
the  magnet  of  the  greatest  magnetic  permeability,  or  a  metal  which  will 
give,  with  a  given  current  in  the  field  coils,  the  largest  number  of  lines 
of  force     A  pure  quality  of  soft  iron  gives  the  best  results. 

Fifth  we  increase  the  number  of  lines  of  force  by  making  the  mag- 
netic circuit  as  short  and  compact  as  possible.  This  circuit  may  be 
given  numerous  forms,  but  the  distance  through  which  these  lines  extend 
should,  in  good  designs,  be  made  as  short  as  possible. 

Now  after  we  have  increased  the  pull,  or  what  may  be  called  the 
torque  or  twisting  movement  of  the  loop,  by  increasing  the  lines  of  force 
to  their  greatest  extent,  we  will  then  consider  in  what  other  ways  the 
effectiveness  of  the  motor  may  be  increased.  We  find  that  we  can  in- 
crease the  effect  of  the  motor  by  increasing  the  number  of  loops  of 
wire  on  the  armature,  and  instead  of  having  a  single  loop,  as  is  shown  in 
Figure  11,  we  will  have  a  large  number  of  loops,  each  wire  of  which  is 
drawn  by  the  lines  of  force.  From  this  simple  construction  already 
shown  you,  we  may  proceed  to  wind  a  large  number  of  conductors  upon 
the  iron  core,  so  that  the  limit  to  which  the  effect  may  be  increased 
will  depend  upon  the  limit  imposed  upon  us  by  the  space  in  which  the 

wire  may  be  wound. 

Experience  has  developed  numerous  forms  of  armature,  although  but 
two  of  these  forms  have  come  into  general  use. 
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The  drum  armature  for  two-pole  motors  is  represented  in  Figure  12. 
This  cut  is  intended  to  show  one  method  of  winding  the  armature.  A 


Fig.  12.    Drum  Armature  for  Two-Pole  Motor. 


commutator  with  six  sections  is  used  with  this  winding,  one  section 
being  connected  to  each  wire  represented  in  full  lines  where  it  crosses 
the  end  of  the  drum.  As  the  insulated  segments  of  the  commutator  are 
moved  by  the  rotation  of  the  armature,  the  brushes  A  and  B  will  make 
a  sliding  contact  with  the  armature  wires.  By  tracing  out  the  path  of 
the  current  through  the  armature  winding,  it  is  found  that  the  current 
flows  in  one  direction  in  all  of  the  wires  in  one  air  gap  and  in  the  oppo- 
site direction  in  the  wires  in  the  opposite  air  gap.  This  occurs  in  every 
phase  of  the  revolution  of  the  armature.  The  result  is  that  the  action 
of  the  current  in  all  of  the  wires  of  the  armature  is  to  give  a  tangential 
pull  in  the  same  direction,  which  results  in  a  rapid  rotation  of  the  arm- 
ature. 

Figure  13  shows  a  ring  armature,  a  type  in 'very  general  use.  The 
winding  is  placed  on  this  armature  in  a  continuous  coil.  It  will  be 
seen  that  the  flow  of  current  between  brushes  occurs  in  one  direction 
through  one  field,  and  in  the  opposite  direction  in  the  other  field.  The 
lines  of  force  from  the  positive  to  the  negative  poles  of  the  magnet  cross 
the  gap  from  the  positive  pole,  and  follow  the  metal  of  the  ring  in  both 
directions  around  the  centre  of  the  armature,  and  then  cross  the  gap  into 
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the  negative  pole  and  then  return  to  the  positive  pole  through  the  iron 
casing  not  here  shown.    The  winding  of  the  ring  armature  is  much 


Fig.  13.    Ring  Armature  for  Two-Pole  Motor. 


simpler  than  that  of  the  drum  on  account  of  the  windings  of  the  drum 
overlapping  each  other  in  a  manner  that  makes  the  drum  difficult  to 
repair  in  case  of  a  burn  out  of  any  of  its  sections.  It  will  be  observed 
that  the  active  portions  of  the  wire  on  any  armature  are  only  the  por- 
tions that  cut  through  lines  of  force  of  the  field  magnet,  while  the  wire 
at  the  ends  of  the  drum  and  the  wire  in  the  centre  of  the  ring  armature 
are  dead  wires,  and  do  not  have  the  slightest  effect  in  producing  rotation. 
These  wires  are,  however,  necessary  to  connect  the  active  portions  of 
the  wire  in  series  so  that  the  current  through  the  active  portions  will 
always  be  in  the  proper  direction. 

Ml  wires  do  not  act  with  the  same  force,  because  the  pull  on  the  wire 
at  any  time  depends  upon  the  rate  at  which  it  cuts  lines  of  force  at  that 
time  ;  and  it  must  be  clear  that  when  the  wire  is  entering  or  emerging 
from  the  field  of  force,  and  hence  is  passing  more  nearly  parallel  to  the 
direction  of  the  lines  of  force,  it  is  cutting  a  less  number  of  lines,  and 
hence  the  pull  upon  this  particular  wire  tending  to  produce  rotation  is 
at  its  minimum. 

In  the  construction  of  the  iron  core  for  the  armature,  we  have  hereto- 
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fore  simply  indicated  that  the  presence  of  iron  in  this  core  is  necessary  to 
act  as  a  bridge  to  conduct  the  lines  of  force  between  the  gaps  in  the 
magnetic  circuit,  and  that  for  purely  mechanical  reasons  it  was  necessary 
that  the  iron  core  be  supported  and  rotated  on  the  shaft  which  carries 
the  wire  loops.    In  addition  to  the  objection  to  rotating  a  heavy  mass 
of  iron,  we  find  a  number  of  other  objections  arising  from  the  rotation  of 
iron  in  a  field  of  force.    These  arise  from  certain  reactions  which  take 
place  within  the  mass  of  the  iron,  due  to  the  fact,  first,  that  the  polarity  of 
this  iron  core  must  change  with  the  rotation,  and,  second,  reactions  are 
set  up  between  the  wire  loops  surrounding  the  mass  of  iron  and  the 
iron  itself.    Some  of  these  difficulties  give  rise  to  certain  modifications 
which  it  is  necessary  to  make  in  the  construction  of  the  iron  core.  Since 
the  face  of  the  iron  core  which  is  near  the  positive  pole  of  our  magnet 
is  magnetized  negatively,  and  the  opposite  face  which  is  adjacent  to  the 
negative  pole  of  the  charged  magnet  is  magnetized  positively,  and  this 
position  of  poles  is  maintained  notwithstanding  the  rotation  of  the  iron 
core,  it  is  evident  that  each  part  of  the  rotating  disc  must  be  magnetized 
alternately  positive  and  negative,  and  that,  too,  in  very  quick  succes- 
sion ;  that  is  to  say,  two  alternations  in  polarity  from  positive  to  nega- 
tive or  negative  to  positive  must  be  made  for  each  revolution  of  the  iron 
core.    This  means  that  if  the  armature  revolves  800  revolutions  per 
minute,  1,600  alternations  will  be  made  in  the  magnetism  of  each  part 
of  the  iron  core  per  minute.    We  find,  then,  that  a  given  part  of  our  cur- 
rent is  wasted  in  magnetizing  and  demagnetizing  this  iron  core,  or  in 
supplying  what  are  known  as  losses  by  hysteresis.    But  this  is  not  all. 
It  is  apparent  that  if  this  core  is  made  of  solid  iron  and  it  revolves  in  a 
field  of  force,  electric  currents  will  be  generated  within  the  solid  mass 
of  iron  the  same  as  are  generated  within  the  copper  wires  which  move 
across  the  field  of  force.    These  currents  in  the  armature  are  known  as 
eddy  currents.    As  heating  of  the  iron  core  results  from  the  generation 
of  these  currents,  and  as  quite  a  percentage  of  the  power  of  the  motor 
is  consumed  in  driving  the  armature  while  the  eddy  currents  are  being 
generated,  a  construction  was  long  ago  adopted  to  prevent,  as  far  as 
possible,  the  generation  of  these  currents.    I  refer  to  the  construction 
in  which  the  iron  core  is  built  up  of  thin  sheets  of  iron  which  are  insu- 
lated from  each  other.    As  the  eddy  currents  are  generated  across  the 
face  of  the  rotating  armature  and  parallel  to  the  wire  attached  to  the 
armature  face,  the  eddy  currents  can  be  largely  prevented  by  making 
the  mass  of  iron  a  non-conductor  of  electricity  in  the  direction  in  which 
these  currents  flow.    It  is  also  evident  that  as  the  sheet  iron  discs  rotate 
in  the  plane  of  the  discs,  the  magnetic  lines  of  force  will  travel  edgewise 
through  them  without  being  obstructed  by  the  insulation  between  the 
metal  discs  themselves.    In  this  way  the  difficulty  from  eddy  currents 
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and  the  heating  of  the  armature  from  this  cause  has  been  very  largely 
removed.  Methods  of  ventilating  the  iron  core  to  remove  such  heat  as 
is  generated  in  it  are  provided  by  the  best  makers  of  motors. 

There  is  another  improvement  in  the  iron  core  to  which  I  will  briefly 
call  your  attention.    The  plan  of  winding  wire  upon  the  face  of  the  iron 
core,  which  is  built  up  of  laminated  discs,  meets  with  some  difficulty, 
as  the  pull  which  causes  rotation  of  the  armature  is  between  the  lines  of 
force  and  the  wire  conductors  upon  the  face  of  the  armature.  The 
tendency  would  therefore  be  to  strip  the  wires  from  their  fastenings  upon 
the  armature.    A  modern  construction  adopted  largely  in  street  car 
motors  is  to  provide  grooves  in  the  face  of  the  armature  parallel  to  its 
length.    In  these  grooves  the  wire  winding  is  placed  below  the  surface 
of  the  iron  cylinder.    This  forms  the  whole  surface  into  what  resembles 
teeth,  the  wire  being  wound  between  the  teeth.    As  a  support  and  pro- 
tection for  the  wire  the  toothed  armature  is,  therefore,  of  advantage.  It 
however  has  another  advantage  of  importance.     It  will  be  apparent 
that  when  an  armature  is  built  in  this  way,  the  width  of  the  air  gap 
between  the  armature  and  the  field  magnet  will  be  very  much  reduced. 
The  result  is,  that  with  a  given  excitation  in  the  field  coil  a  very  much 
larger  number  of  lines  of  force  will  be  produced,  and  hence  a  much 
stronger  pull  upon  the  armature  to  produce  rotation  is  obtained. 

I  desire  briefly  to  call  your  attention  to  one  of  the  reactions  which 
takes  place  between  the  iron  core  of  the  armature  and  the  current  which 
passes  through  the  wire  winding  of  this  same  armature.    I  have  already 
called  your  attention  to  the  fact  that  in  all  constructions  of  armatures 
the  current  flows  in  one  direction  through  all  the  armature  wires  in  one 
field  and  in  the  opposite  direction  through  all  the  armature  wires  in  the 
other  field.    The  effect  of  the  electric  current  flowing  around  an  iron 
core  in  the  direction  here  indicated  is  to  establish  poles  in  parts  of  the 
armature  core  differing  from  the  poles  which  are  induced  by  the  field 
magnets.    The  result  is  that  the  combined  effect  of  a  current  through 
the  windings  of  the  armature  in  producing  one  set  of  poles  and  the 
effect  of  the  field  magnets  in  producing  a  different  set  of  poles  is  a 
shifting  of  the  actual  polarity  of  the  armature  to  a  position  not  agreeing 
with  either  set  of  poles  taken  separately.    The  amount  of  this  shifting 
in  either  direction  depends  upon  the  relative  strength  of  the  two  mag- 
netizing forces  tending  to  produce  poles  in  different  places.    In  order 
to  have  the  commutator  brushes  at  the  top  and  bottom,  or  in  positions 
where  there  is  no  lead,  it  is  important  that  the  predominating  influence 
in  determining  the  polarity  of  the  armature  should  be  the  field  magnets- 
For  this  reason  it  is  desirable  that  the  effect  of  the  field  magnets  be 
made  as  strong  as  possible  and  that  the  motor  be  proportioned  so  as  to 
give  the  field  magnets  the  controlling  influence  in  the  formation  of  poles. 
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By  using  care  in  designing  motors  in  this  respect,  the  line  of  commu- 
tation, or  the  line  joining  the  point  where  brushes  make  contact  with  the 
commutator,  may  be  perpendicular  to  the  line  joining  the  centre  of  the 
pole  faces,  so  that  the  motor  may  be  run  in  either  direction  without  shift- 
ing the  commutator  brushes.  In  other  words,  the  motor  may  be  run 
without  a  back  lead  to  its  brushes  and  at  the  same  time  without  injuri- 
ous sparking  to  its  commutator.  This  is  important  in  street  railway 
work  as  it  removes  the  necessity  for  shifting  the  position  of  the  commu- 
tator brushes  whenever  the  motor  is  reversed. 

In  recent  years  many  of  the  high  power  motors  used  in  railway  work 


Fig.  14.    Diagram  representing  General  Features  of  Four-Pole  Motor. 


are  of  the  multipolar  type.  Figure  14  represents  the  more  common 
construction  of  the  four-pole  motor.  It  will  be  noted  that  opposite 
poles  are  alike.  The  lines  of  force  pass  into  the  armature  from  the 
positive  poles  and  then  divide  in  the  armature  and  pass  in  both  direc- 
tions and  into  the  adjacent  negative  poles  from  which  the  lines  return 
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back  through  the  casing  of  the  motor,  not  shown  in  the  cuts,  to  the 
positive  poles.    Thfe  construction  has  the  advantage  of  short  magnetic 
circuits  and  is  capable  of  being  worked  into  motors  of  immense  power. 
Different  methods  of  winding  may  be  used  with  these  armatures,  but 


Fig.  15.    Winding  of  Ring  Armature  Cross  Connected. 


Figures  15  and  16  show  diagrams  of  windings  and  connections  more 
commonly  used.  Figure  15  shows  the  winding  of  the  ring  armature  in 
which  the  connections  to  the  commutator  are  cross  connected  by  the 
circular  wires.  It  is  necessary  to  use  only  two  brushes,  which  stand 
at  an  angle  of  ninety  degrees  from  each  other.  Figure  16  shows  the 
winding  for  a  drum  armature  which  is  not  cross  connected,  and  hence 
four  brushes  are  used.  The  current  enters  at  opposite  brushes  and 
leaves  the  armature  at  the  intermediate  brushes. 
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Main  Office,  Mills  and  Wharres  at  Neponset,  )  P.  O.  Address, 

Office  and  Exhibit,  166  DeYonshire  Street,    >  BOSTON.     „  .     p     ,  „ 

Office  and  Warerooms,  104  Friend  Street,     )  fl6pOIlS6l,    dOSIOD,  MUSS. 
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Fig.  16.    Winding  for  Drum  Armature. 


Figure  1 7  shows  the  armature  of  the  No.  1 2A  motor  made  by  the  West- 
inghouse  Electric  and  Manufacturing  Company.  This  armature  is  of 
the  drum  type  and  is  used  with  a  four-pole  field. 
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United  States  pietallic  PacKiqg  Do. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

IN  USE  ON  OVER  350  RAILROADS. 

SAVES  FIRST  COST  IN  LESS  THAN  TWO  YEARS. 

T\fc*.e>  Gollmaf  Bell  Ringer. 
THE   CHOUTEAU   PNEUMATIC  HAMMER. 

Office  and  Works,  427  North  13th  Street,  Philadelphia. 

the;  ive^v^  patterns 

HANCOCK 

LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  witU  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


THE  HAKCOCK  INSPIRATOR  CO., 

BOSTON,  riASS. 


USB  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845°  Factory,  NEWARK,  N.J; 


THJ5 


Stanffl  Butomatlc  Brake-SiacK  Hnjuster. 

THE  MOST  ECONOMICAL  AND  DURABLE.  HAS 
MADE  200,000  MILES  WITHOUT  ANY  COST  OF 
MAINTENANCE,  AND  IS  STILL  DOING  ITS  WORK. 


MANUFACTURED 
AND  SOLD  BY 


J.  H.  SEW  ALL, 

lOO  EJxcliange  J^t.,  Worcester,  Mass* 


5° 

The  armature  may  be  seen  in  position  in  the  motor  in  Figure  18. 


Fig.  18.    Westinghouse  Fifty  H.  P.  Motor  No.  38  with  Lower  Field  opened  down. 


Fig.  19.    Westinghouse  Fifty  H.  P.  Motor  No.  38  mounted  on  Car  Axle. 


It  will  be  understood  that  two  fields  are  placed  in  the  lower  casting, 
and  are  brought  into  working  relation  to  the  armature  by  closing  the 
motor.  This  armature  has  768  conductors  across  its  face,  which  give  it 
a  powerful  torque  or  turning  movement.  This  motor,  I  believe,  was 
one  of  the  earliest  single-reduction  motors  used  in  street  car  work. 
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ESTABLISHED  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
MANUFACTURERS  OF  ALL  KINDS  OF 

MECHANICAL  RUBBER  GOODS 

FOR  RAILROAD  USE. 


>°  EXCELSIOR 

"■trade  mark 

AIR  BRAKE  ^ 


AIR  BRAKE  HOSE  GUARANTEE. 

"  We  guarantee  our  air  brake 
hose  to  be  made  of  the  best  ma- 
terials, perfect  in  workmanship, 
and  that  each  section  when  de- 
livered, and  if  properly  tested, 
will  not  burst  at  less  then  ten 
(10)  times  the  average  pressure 
required  in  service." 


Rubber  Hose 


FOR 


WATER  and  STEAM. 


Sheet  Habbep  Packing,  Piston  Packings, 
Gaskets,  Values,  flflats,  patting,  Step 
Treads,  Westinghouse  flip  Brake  Coup- 
ling Washers. 


WARE  ROOMS : 

256,  258,  260  Devonshire  Street,  BOSTON.  100  Chambers  Street,  NEW  YORK. 


14  No.  4th  Street,  PHILADELPHIA. 


109  Madison  Street,  CHICAGO. 


jH  HIGH-GRADE 


MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  IT.  S.  A. 

Complete   Equipments    for   Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 
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The  General  Electric  Company  motor  G.  E.  800  is  represented  in 
Figure  20.    This  is  the  type  of  motor  used  by  the  General  Electric 

GENERAL  ELECTRIC  COMPANY 


Fig.  20.    General  Electric  Motor  G.  E.  800. 


Company  for  street  car  work.  Figure  2 1  represents  the  large  motor 
manufactured  by  the  General  Electric  Company.    This  motor  is  used 

GENERAL.  ELECTRIC  COMPANY 


Fig.  21.    General  Electric  Motor  G.  E.  2000. 


for  drawing  the  elevated  trains  on  the  Metropolitan  Railroad  of 
Chicago  and  other  roads.  Its  armature  is  represented  in  the  middle 
cut  of  Figure  22  which  indicateS'the  method  of  building  up  the  arma- 
ture. The  brush-holder  is  represented  in  the  upper  cut  of  Figure  22 
and  the  commutator  is  shown  in  the  lower  cut.  An  idea  of  the  sub- 
stantial character  of  the  construction  of  the  parts  of  this  motor  may  be 
obtained  from  these  figures.  Figure  23  gives  a  section  through  this 
motor,  from  which  an  idea  of  its  parts  may  be  obtained.    I  believe  its 
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MURPHEY  &  LISCOMB, 

ALBANY,  N.  Y. 

OILS  AND  LUBRICANTS 

FOR  RAILROADS  AND  MANUFACTURERS. 


We  are  the  Manufacturers  of  the  well  known 

"EMPIRE  BRAND"  of  VALVE,  ENGINE,  CAR  and  SIGNAL  OILS. 

EMPIRE  SHiXAL  Olli  is  used  by  all  the  Railroads  running  out  of 
Albany,  and  it  is  conceded  that  they  are  the  best  lighted  roads  in  the  country. 

EMPIRE  SIOW  I-  OIL  gives  a  clear,  bright  light,  burning  without 
smoke  or  gum.  Wo  signal  lights  go  out  in  cold  weather  when  EMPIRE  SIGNAL 
OIL  is  used. 

We  will  submit  samples  to  prove  that  our  "EMPIRE  BRAND"  of  Signal  Oil  is  the 
"best  on  earth." 


Home  Office  :  mtl  l^rietory  :    ALBANY,   N.  Y. 


Branches 


1  51  &  53  LYMAN  ST.,  SPRINGFIELD,  MASS. 
j  332  WARREN  ST.,  HUDSON,  N.  Y. 


GEORGE  E.  HOWARD,  President  and  Treasurer. 


SPRINGFIELD  WASTE  CO., 

SPRINGFIELD,  MASS. 


\OTTON 

AND  WOOL 


WASTE. 


Machined  Waste  for  Railway  and  Machinists'  Use  a  Specialty. 

Has  a  Service  and 
Test  Record  that 
has  proven  it  to  be 
the  strongest  and 
most  perfectly  con- 
structed M.  C.  B. 
Coupler. 


The 
St.  Louis 
Coupler 

The 
St.  Louis 


Stands  M.  C.B.  Tests, 
and  complies  with 
U.  S.  Law. 


ST.  LOUIS,  U.  S.A. 

Improvements  in  material  and  design  in  our 
five  years'  experience  have  reduced  the  annual 
cost  of  maintenance  per  car  below 

If  you  want  a  perfectly  constructed  and  econoin- 
Oniinltf*!*  ical  M-'  ■B'  Coupler,  write  for  terms,  prices  and 
VUUpICI  •  gUarantees.  ST.  LOUIS,  U.  S.  A. 
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GENERAL  ELECTRIC  COMPANY 


Fig.  22.    Brush  Holder,  Armature  and  Commutator  of  Motor  G.  E.  2000. 


name,  G.  E.  2000,  indicates  that  the  motor  will  give  a  drawbar 
pull  of  2,000  pounds.  Like  the  motor  already  referred  to,  this 
motor  is  of  the  four-pole  type  and  has  with  it  many  points  in 
common.    In   both   of  these   motors   the   field  of  force  is  made 
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large,  the  air  gaps  are  made  small,  and  the  length  of  the  magnetic  cir- 
cuit is  made  as  short  and  compact  as  possible.  The  casing  is  designed 
to  offer  a  water-proof  protection  to  the  motor  and  at  the  same  time  to 
furnish  a  path  by  which  the  lines  of  force  may  thread  their  way  from  the 
negative  to  the  positive  pole  of  the  field.  It  also  furnishes  a  strong 
frame-work  by  which  the  armature  and  its  pinion  are  held  in  working 
relation  to  the  gear  wheel  on  the  car  axle,  and  at  the  same  time  it  is  so 
constructed  that  the  armature  can  be  easily  removed  and  the  different 


Fig.  23.    Sectional  View  of  Motor  G.  E.  2000. 


parts  of  the  -  motor  inspected.  As  to  the  armatures,  they  are  made 
capable  of  carrying  a  large  current  without  injurious  heating.  The 
winding  is  placed  in  grooves  across  the  face  of  the  armatures  and  is  care- 
fully insulated.  A  comparatively  small  air  gap  is  used  and  at  the  same 
time  care  is  taken  to  avoid  the  possibility  of  the  armature  striking  the 
field.  By  the  lamination  and  ventilation  of  the  armature  serious  troubles 
from  heating  are  prevented,  and  the  methods  of  winding  give  a  large 
proportion  of  active  to  dead  wire.  The  commutators  are  made  of  a 
large  number  of  sections,  and  the  motors  run  with  little  or  no  sparking. 
I  believe  that  these  motors  represent  the  highest  skill  in  the  art  of  motor 
designing. 

1  will  say  in  conclusion  that  the  modern  electric  motor,  in  its  elec- 
trical and  mechanical  development,  and  in  its  application  to  4arge 
railway  systems  such  as  you  have  in  this  city  of  Boston,  is,  to  my  mind, 
the  greatest  product  of  the  nineteenth  century.  What  its  future  will  be 
it  is  difficult  to  say,  but  we  can  safely  predict  for  it  a  larger  and  more 
extended  use  in  performing  the  world's  work. 
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The  President.  We  have  with  us  Mr.  L.  H.  Parker,  of  the  General 
Electric  Company,  whom  I  now  have  the  pleasure  of  introducing  to 
you. 

ADDRESS  OF  MR.  L.  H.  PARKER. 

Mr.  President  and  Gentlemen  of  the  New  England  Club  :  —  It  gives 
me  great  pleasure  to  be  with  you  to-night,  and  to  be  able  to  read  a 
paper  concerning  the  installation  of  the  electric  locomotives  in  the  Belt 
Line  Tunnel  of  the  Baltimore  &  Ohio  Railroad  Company,  prepared  by 
my  friend  Dr.  Louis  Duncan,  President  of  the  American  Institute  of 
Electrical  Engineers  and  Professor  at  Johns  Hopkins  University.  Dr. 
Duncan  writes  as  follows  :  — 

PAPER  BY  DR.  LOUIS  DUNCAN, 
Electrician,  Baltimore  &  Ohio  R.R. 

The  electrical  equipment  of  the  Belt  Line  Tunnel  of  the  Baltimore 
&  Ohio  Railroad  is  a  distinct  advance  in  the  type  of  electrical  equip- 
ment which  it  represents,  and  it  is  also  a  distinct  departure  from  the 
ordinary  course  of  electrical  development. 

The  advantages  which  electricity  offers,  as  compared  with  steam,  for 
ordinary  transportation  work  consists  in  the  possibility  of  running  a 
number  of  trains  at  short  intervals,  at  high  speed,  and  with  great  econ- 
omy. It  has  grown  from  the  ordinary  tram-way  in  towns  and  cities,  to 
lines  connecting  towns  and  cities,  and  is  beginning  to  be  used  for 
freight  as  well  as  passenger  service.  In  every  case,  however,  its  growth 
is  in  the  direction  of  frequent  service  and  small  trains. 

In  the  work  required  by  the  Baltimore  &  Ohio,  however,  it  was  hot 
any  of  the  ordinary  advantages  that  attracted  the  officials  of  the  road, 
but  the  incidental  advantage  that  it  was  smokeless  and  would  allow 
the  operation  of  the  Belt  Line  Tunnel  without  any  provision  for  ventila- 
tion. This  tunnel  extends  from  the  present  Camden  Passenger  Station 
of  the  Baltimore  &  Ohio  Railroad  about  7,000  feet  through  the  city, 
and  beyond  this  there  are  a  succession  of  cuts  and  short  tunnels  for 
four  or  five  miles.  The  main  tunnel  has  for  the  greater  part  of  its 
length  a  grade  of  eight  tenths  of  one  per  cent,  and  passing  as  it  does 
directly  through  the  middle  of  the  city,  any  plant  for  ventilation  would 
have  been  seriously  objected  to  by  people  living  in  the  vicinity  of  the 
route.  The  heavy  freight  trains  which  pass  through  it  require  two  loco- 
motives on  the  grades,  and  this  would  fill  the  tunnel  with  smoke  to 
such  an  extent  that  passenger  traffic  would  be  seriously  interferred 
with. 

Before  the  tunnel  was  used  for  passenger  service,  and  before  the 
electrical  equipment  was  completed,  freight  trains  were  run  through ; 
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but  the  result  was  that  several  men  were  asphyxiated,  and  so  when 
passenger  traffic  began,  the  freight  trains  were  sent  across  the  Patapsco 
River  on  the  ferry  that  was  formerly  employed  for  the  total  service,  and 
it  was  not  until  the  electrical  equipment  was  in  operation  that  they 
were  sent  through  the  tunnel. 

When  the  plans  were  first  considered,  the  maximum  service  that 
would  ever  be  required  in  the  tunnel  was  calculated,  and  the  plant  was 
contracted  for  on  that  basis.  The  electrical  equipment  was  to  extend 
over  about  three  miles  of  road,  and  there  were  to  be  enough  locomo- 
tives and  sufficient  power  in  the  power  house  to  haul  at  the  same  time 
a  passenger  and  a  freight  train  up  the  heaviest  grade.  This  contract 
was  let  to  the  General  Electric  Company,  and  they  have  carried  it  out, 
in  spite  of  the  fact  that  many  difficulties  were  met  with  for  the  first 
time,  with  industry,  intelligence  and  success. 

Before  it  was  finally  concluded  to  adopt  electricity,  calculations  were 
made  on  several  other  plans,  but  it  was  determined  that  they  would  not 
operate  successfully.  Compressed  air  was  considered,  and  a  cable  plant 
was  also  taken  into  consideration.  It  was  determined,  however,  that 
electricity  presented  advantages  which  neither  of  the  other  schemes 
possessed,  and  its  adoption  and  successful  operation  has  shown  the 
wisdom  of  the  conclusion  reached  by  the  officials  of  the  Railroad  Com- 
pany. 

Briefly,  the  main  features  of  the  plant  are  as  follows  :  — 

In  the  boiler  room  there  are  six  batteries  of  boilers,  each  consisting 
of  two  250  h.  p.  Root  boilers ;  Deane  pumps  ;  and  a  3,000  h.  p. 
Webster  Feed  Water  Heater.  The  Hawkins  Mechanical  Draft  System 
is  adapted  to  operate  in  connection  with  the  sixty-foot  iron  stack.  This 
fan  is  governed  by  an  automatic  regulator,  the  speed  of  the  fan  depend- 
ing upon  the  load  on  the  generators.  At  an  early  date,  mechanical 
stokers  and  conveyors  will  be  added  to  complete  this  part  of  the  plant. 

In  the  engine  room  we  have  two  distinct  plants,  —  one  for  power  and 
the  other  for  lighting.  The  power  plant  consists  of  four  Allis-Corliss 
engines,  each  rated  at  600  h.  p.  at  no  revolutions,  and  to  each  of 
which  is  direct  connected  a  ten-pole  500  K.  W.  General  Electric  Gener- 
ator, the  armatures  being  overhung  on  the  sixteen-inch  engine  shaft. 

The  piping  of  the  entire  plant,  for  both  lighting  and  power,  is  duplex 
throughout. 

The  lighting  plant  consists  of  four  Armington  &  Sims  250  h.  p. 
engines,  two  of  which  are  belted  to  two  120  K.  W.  General  Electric 
alternators,  the  other  two  driving  eight  Thomson-Houston  fifty-light 
arc  machines  which  are  belted  in  tandem.  The  switch-boards  of  both 
the  power  and  lighting  plants  are  fitted  with  the  ordinary  equipments. 
The  power  house  is  provided  with  a  twenty-five  ton  travelling  crane. 
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Thus  it  is  seen  that  there  is  nothing  radically  new  in  the  equipment  of 
the  power  house,  but  the  novelty  of  the  whole  scheme  lies  in  the  im- 
mense weight  and  power  of  the  locomotives,  and  in  the  construction 
of  and  method  of  taking  the  current  from  the  trolley.  This  latter  was 
indeed  a  very  serious  problem,  as  the  current  demanded  would  some- 
times be  as  high  as  3,000  amperes,  and  the  success  of  the  scheme 
adopted  by  the  General  Electric  Company  was  doubted  by  many,  even 
after  several  successful  trips  had  been  made. 

The  overhead  conductor  consists,  briefly,  of  a  trough  made  of  Z  bars 
rivetted  together  by  a  cover  plate,  leaving  a  small  slot  below  through 
which  a  trolley  arm  drags  two  sliding  brass  shoes.  In  the  tunnel  this 
trough  is  suspended  from  bolts  cemented  in  the  arch  of  the  brick  work, 
and  outside  from  a  catenary  construction,  and  is  insulated  with  por- 
celain conical  insulators,  —  the  insulators  being  suspended  by  a  bolt 
through  their  centre,  and  the  trough  being  suspended  from  the  insula- 
tors by  iron  castings  which  fit  around  them.  This  trough  is  in  thirty- 
foot  sections,  and  the  joints  are  bonded  with  "  Chicago  "  bonds.  The 
entire  overhead  construction  presents  a  very  novel  appearance,  looking 
very  similar  to  a  light  suspension  bridge  construction. 

The  locomotives,  two  of  which  have  been  delivered  to  the  Baltimore 
&  Ohio  Company,  the  third  remaining  to  be  delivered,  are  each  mounted 
upon  two  trucks  and  equipped  with  four  six-pole  motors  which  are 
direct  coupled.  The  armature  shaft  is  a  sleeve  slid  over  the  truck  axle 
and  held  apart  from  it  by  means  of  springs,  —  thus  the  blows  that  the 
track  would  receive  from  these  immensely  heavy  motors  are  deadened. 
These  locomotives  are  made  in  two  parts,  the  bodies  over  the  trucks 
being  made  entirely  separate,  but  coupled  together.  Each  machine  is 
equipped  with  an  enormous  controller  for  handling  the  heavy  currents 
that  are  used;  Westinghouse  air  brake;  air  whistle,  and  an  automatic 
electric  pump  for  charging  the  air  reservoir.  The  trolley  arm  is  a  saw- 
buck  arrangement  of  wood  which  adapts  itself  to  any  rise  or  dip  in  the 
conductor,  and  can  be  deflected  at  any  angle.  These  machines  are 
capable  of  attaining  very  high  speed,  and  have  given  ample  proof  of 
their  ability  to  haul  the  heaviest  freight  trains.  In  one  particular  in- 
stance, a  train  weighing  1,900  tons  was  taken  through  the  tunnel  and 
stopped  upon  the  eight  tenths  per  cent  grade,  due  to  a  slight  accident 
to  one  of  the  couplings.  This  being  righted,  the  train  was  again  acceler- 
ated with  a  rapidity  such  that  the  estimated  drawbar  pull  was  about 
60,000  lbs. 

The  most  serious  difficulty  that  was  encountered  during  the  early  ser- 
vice of  the  first  locomotive,  was  the  very  heavy  sparking  of  the  trolley 
shoe.  This  was  due  to  the  fact  that  the  overhead  structure  was  erected 
some  time  before  the  first  locomotive  was  delivered,  and  became  coated 
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on  the  inside  with  rust ;  and  in  the  tunnel,  where  it  is  especially  damp, 
the  rust  was  so  heavy  that  when  a  cleaning  shoe  was  dragged  through, 
large  flakes  of  oxidized  iron  were  swept  out.  This  difficulty  was  finally 
overcome  by  scraping  with  steel  brushes,  and  by  a  liberal  application  of 
coal  oil  and  a  mixture  of  oil  and  plumbago.  The  sparking  is  practically 
nothing  now,  and  it  is  only  necessary  to  run  the  cleaner  through  about 
once  in  three  weeks. 

There  are  three  out-going  copper  feeders  carried  upon  the  same  sus- 
pension as  the  conductor,  each  being  a  1,000,000  cm.  stranded  cable, 
making  the  conductivity  of  the  overhead  line  about  equivalent  to 
5,000,000  cm.  The  track  is  double  bonded  with  No.  0004  "  Chicago  " 
bonds,  and  these  bonds  are  cross  connected  to  a  1,000,000  cm.  cable 
which  is  laid  in  a  trough  between  the  two  tracks.  This  return  circuit, 
as  shown  by  recent  tests,  is  about  equivalent  to  5,000,000  cm.  of  cop- 
per ;  the  two  tracks  being  laid  with  eighty-five  pound  rails  which  con- 
tain a  high  percentage  of  carbon. 

The  smallness  of  the  leakage  in  this  overhead  construction  has  ex- 
ceeded all  expectations,  especially  as  the  tunnel  is  exceedingly  damp, 
moisture  constantly  condensing  upon  the  structure,  and  there  being  a 
constant  drip  upon  certain  portions  of  the  work,  through  the  brick  arch 
of  the  tunnel.    The  working  voltage  on  the  line  is  about  650  volts. 

The  following  is  the  service  given  by  the  motor  for  the  month  of 


December,  1895. 

Total  No.  of  days,  31 

Total  No.  of  trains,  365 

Total  No.  of  cars,  8,755 

Average  time  per  train,  10  min. 

Average  No.  of  cars  per  train,  24 

Average  No.  of  trains  per  day,  12 

Average  amperes  per  train,  985-! 

Average  amperes  per  car,  41 

Average  voltage,  675 

Average  h.  p.  per  train,  891 

K.  W.  hours,  40,446 


Perhaps  you  would  like  to  know  something  of  how  we  found  the 
measure  of  what  the  locomotives  could  pull.  We  knew  they  would  pull 
considerably,  for  we  found  by  turning  on  the  "juice  "  or  current  too 
suddenly  we  would  generally  jerk  out  a  drawhead  or  break  some  coup- 
ling pins  or  links.  For  a  short  while  after  we  had  started  the  regular 
service,  we  had  considerable  trouble  in  this  respect. 

We  electrical  people  attributed  it,  of  course,  to  the  poor  quality  of 
the  drawbars,  etc;  but  after  awhile  we  learned  how  to  apply  the  power,  and 
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how  to  start  a  long  freight  train.  We  find  there  is  quite  a  knack  in 
starting  a  train,  as  a  great  many  of  you  gentlemen  can  testify,  no  doubt. 
But  I  can  say  we  have  now  mastered  it,  and  the  locomotive  operators 
have  now  no  trouble  whatever  in  bringing  a  train  up  to  speed  from  a 
standstill.  In  fact,  these  operators,  who  were  old  steam  enginemen,  say 
they  can  accelerate  a  train  without  jerks  better  with  the  electric  locomo- 
tive. The  starts  are  made  on  a  down  grade  of  six  tenths  of  one  per  cent, 
leading  to  the  south  portal  of  the  tunnel ;  after  the  tunnel  is  reached  the 
train  commences  to  ascend  an  up  grade  of  eight  tenths  of  one  per  cent, 
which  continues  through  the  tunnel.  We  obtained  the  Pennsylvania  Rail- 
road dynamometer  car  to  measure  our  pulling  capacity.  The  most  the 
car  would  record  was  26,000  lbs.  drawbar  pull.  As  the  electric  locomo- 
tive we  knew  would  pull  considerably  more  than  this,  we  were  obliged  to 
select  a  light  train.  We  coupled  the  dynamometer  car  between  the  loco- 
motive and  a  train  consisting  of  about  twenty-two  cars,  which  we  estimat- 
ed would  give  us  a  drawbar  pull  of  in  the  neighborhood  of  25,000  lbs. 
This  train  was  then  pulled  through  the  tunnel  and  careful  observations 
were  made  of  the  current  and  the  voltage,  and  the  speed  and  horizontal 
effort.  All  of  these  factors  were  automatically  recorded  on  the  dyna- 
mometer car  diagram.  The  results  obtained  in  the  first  trip  were,  first, 
the  total  drawbar  pull  for  a  certain  weight  of  train,  from  which  we  cal- 
culated directly  the  drawbar  pull  per  ton  of  train  on  the  .8%  grade. 
This  we  found  to  be  22+lbs.  After  subtracting  the  grade  pull,  which  for 
an  .8%  grade  is  sixteen  pounds  per  ton,  we  have  the  difference  6  +  lbs. 
as  the  train  resistance  per  ton.  This,  you  will  note,  confirms  the 
D.  K.  Clark's  and  other  authorities'  figures  for  freight  train  resistance. 
Now,  we  had  measured  also  the  current  taken  to  pull  this  train,  but 
it  included  the  current  required  to  drive  the  locomotive.  We  wanted 
some  means  of  separating  these  amounts  and  thus  get  the  actual  cur- 
rent required  to  give  the  net  drawbar  pull.  In  order  to  do  this  we 
switched  off  six  cars  of  the  original  train  and  then  drew  the  smaller 
train  through  the  tunnel  behind  the  dynamometer  car  and  the  locomo- 
tive under  precisely  the  same  conditions  as  we  had  the  first  train.  We 
then  had  another  set  of  readings  for  current  and  drawbar  pull.  Now,  it  is 
plain  to  see  that  the  difference  in  the  current  taken  for  the  first  train  and 
the  second  train  would  be  the  current  required  to  draw  the  six  cars 
switched  off ;  also  the  difference  in  the  drawbar  pulls  in  the  two  trains 
would  be  the  drawbar  pull  required  to  draw  the  six  cars  switched  off.  It 
is  evident,  therefore,  that  we  could  get  from  these  differences  of  drawbar 
pulls  and  currents  the  amount  of  drawbar  pull  that  one  ampere  would  ex- 
ert. You  see  we  had  eliminated  the  locomotive.  The  drawbar  pull 
per  ampere  we  found  was  twenty-eight  and  six  tenths  pounds.  Now, 
to  get  the  amount  of  current  it  would  take  to  pull  the  locomotive  was  a 
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simple  matter.  We  took  either  the  records  of  the  first  train  or  the  second 
train  and  observed  what  the  drawbar  pull  was ;  dividing  it  by  twenty- 
eight  and  six  tenths  represents  the  current  used  to  give  this  drawbar 
pull.  Then,  noting  the  entire  current  actually  recorded  by  the  instru- 
ment in  the  locomotive,  and  subtracting  from  it  the  current  above 
calculated,  the  difference  would  be  the  current  required  to  drive  the  loco- 
motive alone.  It  is  very  evident,  therefore,  that  all  we  have  to  do  now 
at  any  time  to  determine  how  much  drawbar  pull  we  are  exerting  or  the 
weight  of  the  train  we  are  pulling  is  to  simply  read  the  current  on  the 
ampere  meter  in  the  locomotive,  and  after  subtracting  one  hundred  and 
forty-four  (which  is  the  current  required  to  drive  the  locomotive 
alone)  multiply  the  remainder  by  twenty-eight  and  six  tenths,  which 
gives  us  directly  the  drawbar  pull.  As  I  have  said  before,  the  operators 
of  the  locomotives  are  old  B.  &  O.  enginemen,  and  they  have  become 
quite  expert  in  the  handling  of  these  machines.  It  was  thought  at 
first  that  it  might  be  necessary  to  have  an  electrician  on  the  locomotive 
continually ;  but  it  is  very  gratifying  to  state  that  the  operators  are  their 
own  electricians,  and  they  are  able  to  handle  the  locomotive  in  every 
way  as  regards  its  operation.  They  are  becoming  more  familiar  daily 
with  its  simple  mechanism,  and  are  fully  able  to  keep  the  machine  in 
first-class  condition  themselves. 

The  current  indicator  or  ammeter  referred  to  is  a  very  good  thing 
for  them  in  the  operation,  as,  by  it,  they  can  see  exactly  the  character 
of  the  train  and  of  the  track,  and  are  able  to  instantly  note  the  increase 
of  pull  as  they  open  the  throttle ;  and,  consequently,  they  are  not  so 
liable  to  slip  their  wheels  as  on  a  steam  locomotive. 

We  decided  to  measure  the  acceleration  ;  that  is,  how  fast  could  we 
bring  a  train  of  nine  or  twelve  hundred  tons  up  to  a  speed  of  twelve  or 
fifteen  miles  an  hour.  We  decided  that  if  we  could  record  the  distance 
travelled  in  each  interval  of  two  seconds,  commencing  from  the  start 
and  then  laying  these  distances  out  as  ordinates,  we  would  get  a  curve 
showing  the  acceleration  of  the  train.  It  was  necessary,  therefore,  to 
have  some  means  of  marking  our  position  in  the  tunnel  at  the  end  of 
each  interval  of  two  seconds.  It  was  first  suggested  to  hitch  a  white 
string  at  the  starting  point  and  at  the  end  of  the  interval  of  two  seconds 
by  a  stop  watch,  some  one  would  touch  the  string  with  a  red  ink  brush. 
This  was  tried,  but  was  unsatisfactory.  The  next  suggestion  was  to  make 
a  mark  on  the  track,  but  the  tunnel  has  a  rock-ballasted  track  which  is 
dirty  and  dark  colored  from  oil  and  dirt,  and  as  the  light  in  the  tunnel 
is  not  of  the  best,  it  was  necessary,  therefore,  to  have  a  marker  that  was 
light  colored  and  thus  easily  found  afterward.  Some  one  suggested 
using  a  handful  of  flour.  We  bought  some  flour  and  tried  it.  It  worked 
very  well  for  low  speeds,  but  would  become  blown  away  when  we  were 
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going  sixteen  feet  and  over  a  second.  Having  the  flour,  and  water 
close  at  hand,  the  next  step  was  to  make  the  flour  into  dough  balls, 
which  answered  the  purpose  very  satisfactory.  They  were  light  colored" 
would  not  bound  out  of  place  where  dropped,  and  were  very  easily 
found.  It  may  seem  curious  to  you  that  we  did  not  have  some  regular 
instrument  for  recording  distances  travelled,  such  as  is  used  in  labora- 
tories ;  but,  as  the  locomotives  were  in  regular  service,  we  were  unable 
to  do  other  than  make  impromptu  tests  at  that  time  and  use  what  means 
we  had  at  hand.  However,  I  think  you  will  agree  with  me  that  the 
means  we  did  use,  while  unusual,  gave  us  very  accurate  results,  and  were 
certainly  cheap  and  accessible  at  all  times.  From  the  observations 
made  we  found  that  we  could  accelerate  a  985-ton  train  up  to  a  speed 
of  sixteen  feet  a  second,  or  about  twelve  miles  an  hour,  in  a  period  of 
one  minute.  I  doubt  if  a  steam  locomotive  of  equal  weight  could 
equal  this  performance. 

We  have  exerted  over  60,000  lbs.  drawbar  pull  even  on  the  track  in 
the  tunnel,  which  at  times  is  very  damp  and  greasy.  We  have  made  a 
speed  running  light  of  sixty-one  miles  an  hour  on  an  up  grade.  On  a 
level  this  would  mean  seventy  or  eighty.  With  a  three  or  four  hundred 
ton  passenger  train  we  are  able  to  make  forty  to  forty-five  miles.  As 
our  locomotive  weights  ninty-seven  tons  or  194,000  lbs.,  you  see  we 
are  getting  a  drawbar  pull  of  about  one  third  of  our  total  weight,  which 
is  the  adhesive  weight.  The  locomotive  is  operated  very  similarly  to 
a  steam  locomotive,  and  the  means  of  turning  on  the  current  is  a  lever 
on  No.  2  locomotive  ;  it  is  like  the  throttle  of  a  steam  locomotive.  As 
I  have  said,  we  found  that  the  train  resistance  was  about  six  pounds 
per  ton.  This  was  determined  last  September  on  a  very  warm  day.  We 
find  that  the  trains  pull  heavier  in  the  winter  months,  and  we  approxi- 
mate the  train  resistance  to  be  twenty-five  per  cent  greater  now  than  it 
was  during  the  summer. 

This  is  undoubtedly  due  to  the  increased  journal  friction ;  that  is,  the 
lubricants  become  thickened  from  cold. 

There  is  a  good  deal  more  to  talk  about,  but  I  am  afraid  I  am  taking 
others'  time.    I  thank  you  for  you  kind  attention. 

Mr.  Marden.  I  would  like  to  ask  Mr.  Parker  one  question,  if  I  may 
be  allowed.  I  would  like  to  ask  if  his  company  have  made  any  pro- 
gress toward  applying  electricity  to  steam  roads  generally,  and,  if  so, 
whether  they  have  got  so  for  as  to  tell  about  how  far  apart  installations 
would  have  to  be  made  to  furnish  power,  and  what  per  cent  of  loss 
there  would  be  ;  and  whether  it  would  be  practical  or  not,  either  in 
suburban  traffic  or  on  a  long  line  service. 

Mr.  Parker,  Well,  that  is  a  matter  we  are  all  figuring  on  at  present. 
There  is  no  difficulty  in  deciding  the  most  economical  methods  of 
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transmission  of  the  power  for  any  locality  after  you  have  once  looked 
over  the  ground,  determined  the  nature  and  amount  of  your  service, 
and  figured  what  it  would  cost  to  produce  power  at  your  central  station 
or  stations.  If  it  is  a  rather  infrequent  service  with  a  heavy  train  the 
problem  would  need  to  be  carefully  considered,  for  those  are  the  worst 
conditions  for  electricity  as  a  motive  power.  But  when  you  consider 
interurban  and  suburban  service,  where  you  have  a  great  number  of 
trains  at  frequent  intervals,  as  you  have  on  a  great  many  roads  entering 
this  city,  the  conditions  are  especially  favorable  for  the  adoption  of 
electricity.  We  have  almost  perfect  dynamos  with  efficiencies  of  ninety- 
eight  and  ninety-nine  per  cent.  We  have  very  efficient  slow  speed  station- 
ary engines,  our  electric  motors  are  to-day  equally  efficient  machines, 
and  the  only  problem  to  my  mind  that  requires  the  greatest  attention  at 
present  is  that  of  getting  the  current  into  the  moving  train.  On  the 
Chicago  West  Side  Elevated  Road  they  use  a  third  rail  like  that  used 
on  the  Intramural  road  at  the  World's  Fair.  This  may  be  applied  to 
surface  roads,  and  I  believe  that  it  is  possible  to  place  a  third  rail  con- 
ductor either  between  the  rails  of  the  track  or  at  the  side  of  the  track 
that  is  an  efficient  and  practical  substitute  for  the  overhead  .  trolley. 
There  are  a  great  many  sides  to  the  question,  but  I  believe  the  day  is 
close  at  hand  when  this  important  problem  will  be  solved.  From  the 
experience  on  the  Nantasket  road,  which  many  of  you  have  seen,  we 
can  travel  sixty  to  seventy  miles  an  hour  using  the  overhead  trolley 
wire.  This  would  be  all  right  if  it  were  not  for  the  poles  and  the  un- 
sightly overhead  construction.  Some  people  might  consider  that  a 
third  rail  exposed  between  the  rails  of  the  track  might  be  dangerous  ; 
but  it  is  perfectly  plain  that  if  a  low  voltage  is  used  and  ordinary  pre- 
cautions taken,  no  danger  need  be  anticipated. 

Regarding  leakage  from  an  exposed  conductor  if  it  should  be  sub- 
merged in  water  or  snow,  I  am  pleased  to  cite  the  case  of  the  Metropol- 
itan Railroad  Company,  of  Washington.  Mr.  Connett,  their  engineer, 
informs  me  that  they  have  had  their  conduit  filled  with  water  and  with 
the  water  standing  two  or  three  inches  over  the  tracks.  You  of  course 
know  that  they  use  exposed  iron  conductors  suspended  on  insulators  in 
a  regular  cable  road  conduit.  By  putting  what  is  known  as  a  water 
rheostat  in  series  with  his  submerged  sections  at  the  power  house  he 
was  readily  able  to  control  the  leakage.  While  the  cars  would  go  a  little 
slower  while  running  on  these  sections  it  is  pleasing  to  know  that  they 
would  run  at  all.  There  are  four  or  five  means  of  distributing  the  cur- 
rent from  the  power  station.  For  ordinary  distances  the  ordinary  two- 
wire  system,  such  as  used  on  street  railway  work  in  general,  is  the  sim- 
plest. For  longer  distances,  in  order  to  save  copper,  what  is  known  as 
a  three-wire  system  may  be  adopted.    By  its  means  we  are  able  to  save 
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fifty  per  cent  of  the  copper  required  to  do  the  work  of  the  two-wire  sys- 
tem. There  may  be  also  used  for  these  longer  distance  transmissions 
the  "  Booster  System."  That  is,  when  the  current  is  required  at  the 
distant  points  it  is  directed  through  an  additional  dynamo  at  the 
power  station,  which  raises  the  pressure  or  voltage  by  an  amount  equal 
generally  to  the  amount  lost  in  overcoming  the  resistance  of  trolley  wire 
and  feeder.  For  very  long  distances,  say  thirty  or  forty  miles,  it  is  cus- 
tomary to  use  high  voltage  alternating  currents  and  then  transform  them 
at  the  point  where  they  are  used  into  direct  currents  at  low  voltages. 

Mr.  Sutherland.  Just  what  proportion  is  required  on  the  system  in 
the  matter  of  power  as  applied  to  the  train  ? 

Mr.  Parker.  Do  you  want  to  know  something  about  the  compara- 
tive costs? 

Mr.  Sutherland.  No.  The  comparative  power  which  is  applied  to 
the  motion.    The  charging  of  the  system,  to  haul  trains. 

Mr.  Parker.  The  only  data  that  I  have  in  mind  at  the  present  mo- 
ment relating  to  the  efficiency  of  steam  locomotives  is  some  relating  to 
investigations  made  on  French  Railways,  which  were  confirmed  by  simi- 
lar tests,  on  the  Pennsylvania  Railroad.  If  I  remember  correctly,  it  was 
stated  that  only  forty-five  to  fifty  per  cent  of  the  indicated  horse  power 
of  the  steam  locomotive  was  delivered  as  effective  drawbar  pull.  Now, 
taking  in  the  efficiencies  of  our  electric  locomotive,  the  trolley  line,  the 
dynamos,  and  the  engines,  working  under  normal  conditions,  we  get  a 
resultant  efficiency  of  the  system  between  sixty  and  seventy  per  cent. 
If  we  should  add  more  copper  to  the  overhead  line  we  would  get  still 
greater  efficiency,  but  there  is  a  limit  to  that ;  that  is,  when  the  cost  of 
power  lost  in  the  line  transmission  is  equal  to  the  interest  on  the  cost  of 
copper  used  in  the  line,  you  have  the  most  economical  distribution  of 
copper.  The  efficiency  of  our  locomotive  alone  is  in  the  neighborhood 
of  eighty-five  per  cent.    This  was  obtained  from  our  dynamometer  tests. 

Mr.  Sutherland.  Thank  you.  I  have  heard  a  good  deal  of  dis- 
cussion on  the  electric  pull  and  about  the  relative  proportion  of  the 
effective  power,  and  that  there  was  an  efficiency  as  high  as  sixty  per  cent. 
Others  said  that  it  did  not  exceed  thirty  per  cent,  but  the  efficiency  of 
sixty  per  cent  is  a  good  fair  one. 

Mr.  Parker.  It  may  be  interesting  to  you  to  know  something  of  the 
costs  of  operating  a  locomotive. 

Statement . —  For  the  operation  of  the  Baltimore  Ohio  Tunnel  Power 
House  for  the  month  of  October,  1895,  the  itemized  expenses  mere  as 
follows  : — 


Labor  

Coal  ($1.35  per  ton) 


#i,345-7o 
400.96 
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Oil  and  waste   151.26 

Water..    5°-66 

Maintenance   25.42 

$1,974.00 

The  expense  on  electric  locomotives  was,— 

Motor  engineers   $200.00 

Oil  and  waste   12.16 

212.16 


Total  expense,  $2,186.16 
There  were  hauled  through  the  tunnel  353  trains. 

Average  weight  of  each  I?°95  tons 

time  of  trip  20  minutes  • 

"      amperes  9^6 

Distance  per  trip    4  miles 

Engine  miles   lA12 

Actual  time  consumed  for  above,  118  hours. 
Idle  time  for  month,  626  hours. 

It  is  customary  to  consider  an  engine  with  steam  up  as  equivalent  to 
six  engine  miles  for  each  hour  it  is  idle. 

For  comparison  :  the  actual  mileage  must  be  increased  6  x  626  = 
3,756  miles. 

The  large  charge,  labor  at  power  house,  will  be  the  same  for  one,  two 
or  three  locomotives  in  service.  The  items,  coal,  water  and  mainte- 
nance and  the  expenses  on  locomotives  increase  with  the  number  of 
locomotives  in  service.    Assume  this  increase  to  be  proportional. 

The  total  expense  and  cost  per  mile  are  as  follows  : — 

^  t-  Cost  per 

Total        Engine  £Q 

cost.  miles.  ^ 

For  one  locomotive  $2,186.16      5,168  $0,423 

"   two  locomotives  2,875.36     10,336  .278 

"   three       "   3>564-56    i5>5°4  -23 

Thus  you  see  if  we  have  three  locomotives  doing  the  work  that  one 
did  during  last  October,  or  if  we  gave  the  two  now  in  service  two  or 
three  times  the  work  that  they  are  doing,  the  cost  per  engine  mile 
would  be  in  the  neighborhood  of  twenty  cents.  I  have  recently  re- 
ceived some  figures  for  freight  locomotives  on  a  prominent  Eastern 
road,  which  is  doing  a  monthly  train  mileage  on  the  whole  line  of  about 
463,000  miles.  The  cost  per  engine  mile,  which  includes  repairs,  fuel, 
oil,  waste,  engineers'  and  firemen's  wages,  and  cleaning,  is  21.93  cents 
for  the  month  of  September,  1895.    Please  bear  in  mind,  however,  that 
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such  comparisons  should  not  be  considered  other  than  based  on  the 
results  obtained  from  a  single  isolated  electric  locomotive  plant;  and 
that  when  larger  installations  have  been  made,  we  will  be  able  to  obtain 
more  complete  and  satisfactory  comparisons.  Comparing  the  results 
on  the  West  Side  Chicago  Elevated,  operated  by  electricity,  with  the 
Alley  L,  I  know  that  the  former  operated  for  the  past  nine  months  for 
only  forty  per  cent  of  their  gross  receipts,  while  the  latter  is  paying  for 
the  expense  of  operation  not  less  than  eighty  per  cent  of  their  gross 
receipts. 

The  President.  We  have  with  us  a  representative  of  the  Westing- 
house  Electric  Manufacturing  Co.,  Mr.  Calvert  Townley,  whom  I  now 
introduce  to  the  Club. 

ADDRESS  OF  MR.  CALVERT  TOWNLEY. 

Mr.  President  and  gentlemen,  I  won't  take  up  a  great  deal  of  your 
time.  I  have  here  a  report  on  an  experimental  road  that  has  been  in- 
stalled by  the  Pennsylvania  Railroad  in  New  Jersey  which  perhaps  will 
have  some  points  of  interest  for  you,  and  I  will  read  them.  It  may 
perhaps  be  not  out  of  place  before  doing  so  to  make  a  brief  statement 
of  the  principal  features  that  have  to  be  considered  in  applying  electric 
traction  to  general  steam  railroad  service.  In  doing  that  it  will  possibly 
be  best  to  divide  the  subject  into  three  divisions ;  namely,  the  genera- 
tion of  the  power,  the  transmission  of  the  power  from  the  point  of 
generation  to  the  point  of  utilization,  and  the  application  of  it. 

Of  course  every  one  is  familiar  with  the  ordinary  application  of  the 
electric  motor  to  street  car  service,  and  how  that  has  developed  from 
the  old  days  when  they  put  two  small  motors  on  a  car,  seven  and  one 
half  horse  power  each,  to  the  present  day  when  the  ordinary  cars  have 
at  least  two  motors  that  rate  uniformly  from  twenty-five  horse  power 
each  up,  some  of  the  larger  ones  being  fifty  horse  power  each.  Now, 
the  applicability  of  this  type  of  motor  to  traction  service  has  three 
particular  characteristics.  The  first  is,  that  in  direct  contradiction  to 
what  is  true  with  the  locomotive,  the  strongest  power  is  exerted  by  the 
motor  at  its  lowest  speed.  In  other  words,  when  you  start  your  train 
and  have  to  overcome  the  inertia  of  the  heavy  body,  you  get  instantly 
the  greatest  exercise  of  power  on  the  part  of  the  motor.  This  would 
result,  of  course,  when  applied  to  steam  railroad  practice  in  making  a 
start,  or  making  all  starts,  more'  quickly  than  is  possible  with  a  steam 
locomotive  of  equal  power.  And  second,  it  also  means  that  it  is  possi- 
ble to  go  up  steeper  grades  with  a  given  equipment  of  motor  service, 
for  the  simple  reason  that  at  slow  speeds  you  can  get  the  maximum 
output  of  power.  The  third  characteristic  is  that  an  electric  motor 
will  undertake  to  do  all  that  the  generator  at  the  power  station  will 
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give  it  to  do,  and  instead  of  getting  stalled  with  a  heavy  overload,  it 
will  undertake  to  do  more  work  than  it  was  ever  built  to  do,  this  char- 
acteristic being  only  limited  by  the  capacity  of  the  motor  to  withstand 
heat  and  not  burn  out  or  open  the  circuit  by  means  of  a  safety  device. 
In  fact,  it  is  customary  to  equip  various  street  or  steam  roads  with 
motors  that  are  expected  to  be-  overloaded  fifty  per  cent,  or  even 
seventy-five  and  sometimes  one  hundred  per  cent,  of  course  it  being 
understood  that  such  heavy  overloads  will  be  only  for  short  periods  of 
time. 

Now,  it  has  been  pretty  clearly  demonstrated  within  the  last  year  or 
two  that  there  is  no  reasonable  limit  to  the  amount  of  power  that  you 
can  build  an  electric  motor  to  generate.  I  do  not  see  any  reason  for 
believing  that  it  is  not  practicable  to  build  electric  locomotives  fully  as 
powerful  as  or  in  fact  more  powerful  than  any  steam  locomotives  are  to- 
day. For  instance,  that  powerful  electric  locomotive  at  Baltimore  which 
we  have  heard  described  to-night  is  one  that  can  be  called  on  for  a 
very  heavy  drawbar  pull.  I  believe  that  locomotive  has  pulled  more 
than  any  of  the  steam  locomotives  on  the  B.  &  O.  road.  It  seems, 
therefore,  reasonable  to  believe  that  there  is  no  difficulty  in  the 
way  of  securing  all  the  power  that  you  want  from  the  electric  motor, 
provided  you  can  bring  that  power  to  the  electric  locomotive  success- 
fully ;  i.  e.  generate  it,  transmit  it  and  apply  it. 

The  question  of  transmitting  the  power  is  one  that  has  very  serious 
obstacles.  For  the  ordinary  application  of  electric  power  to  street  rail- 
way service  the  distances  are  comparatively  short ;  but  as  soon  as  you 
begin  to  stretch  out  the  distance  and  go  over  long  lines,  you  come  up 
against  the  fact,  that  unless  you  expend  an  enormous  amount  of  money 
for  conductors  you  are  going  to  have  a  tremendous  loss  of  energy,  un- 
less there  is  some  very  important  modification  from  the  ordinary  street 
car  equipment.  If  we  could  have  a  perfect  electric  conductor,  we 
would  be  able  to  transmit  electrical  energy  through  it  without  any  loss 
whatever,  but  unfortunately  no  such  thing  has  been  found  to  exist. 
Silver  and  copper  come  the  nearest  to  this  of  any  metals  that  we  know 
of,  their  conductivities  being  very  nearly  equal.  Of  course  silver  is  out 
of  the  question  at  once,  and  even  copper  on  account  of  its  expense  is 
almost  out  of  the  question  when  you  are  to  transmit  over  a  long  dis- 
tance. 

Now,  to  transmit  a  given  number  of  amperes  (the  current  unit)  over 
a  certain  length  of  line  means  that  there  will  be  a  loss  of  energy,  due  to 
the  heating  of  that  line,  in  direct  proportion  to  the  square  of  the  number 
of  amperes  passing.  At  the  same  time,  to  transmit  electrical  energy  in 
large  amounts  you  have  got  to  use  either  a  large  number  of  amperes  or 
a  very  high  pressure,  as  the  energy  in  watts  is  the  direct  product  of  the 
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amperes  by  the  volts.  On  account  of  the  fact  that  loss  of  energy  in- 
creases as  the  square  of  the  number  of  amperes,  you  will  see  that  such 
increase  of  your  power  as  will  be  necessary  for  large  locomotives  im- 
mediately increases  your  losses  very  heavily.  There  is,  therefore,  a 
strong  reason  for  using  as  high  a  pressure  as  you  can,  thereby  being  able 
to  transmit  a  large  amount  of  energy  with  but  a  small  number  of  am- 
peres, and  consequently  with  smaller  loss. 

There  seem  to  be  practical  limitations  in  the  construction  of  the 
ordinary  types  of  motors  for  traction  purposes  to  the  pressure  commonly 
existing  in  street  railway  practice.  That  practice  is  nominally  to  use 
a  pressure  of  500  volts,  which  actually  is  run  up  to  550  and  600,  and 
even  beyond  that.  In  some  cases,  particularly  where  there  are  rather 
longer  distances  to  be  covered,  the  pressure  is  sometimes  run  up  to  700 
or  perhaps  800  volts  ;  but  even  this  pressure  is  much  too  low  to  permit  of 
the  economical  transmission  of  large  amounts  of  power  over  consider- 
able distances,— and  by  considerable  distances,  I  mean  fifteen  to  twenty 
or  twenty-five  miles  or  more.  If,  therefore,  we  are  going  to  apply  elec- 
tricity as  the  operative  power  extensively  to  steam  roads,  we  have  got 
to  get  some  means  of  sending  it  over  long  distances  without  too  heavy 
losses,  and  without  putting  too  much  money  into  conductors. 

It  is  quite  easy  to  produce  currents  of  very  high  pressure,  but  there 
are  difficulties  in  the  way  of  bringing  the  pressure  down  to  the  pressures 
required  by  the  motors  and  the  devices  used  on  cars,  always  assuming 
that  the  same  character  of  current  as  that  now  used  in  street  railway 
practice,  namely,  the  "  continuous  "  or  "  direct  "  current,  is  employed. 
If,  on  the  contrary,  we  use  a  different  current,  a  current  similar  in  many 
respects  to  that  used  for  incandescent  lighting  by  the  Boston  Elec- 
tric Light  Co.,  namely,  an  alternating  current,  it  is  possible  to  very 
easily  generate  currents  of  extremely  high  pressure  "and  bring  them 
down  to  working  pressures  by  means  of  various  types  of  transformers, 
and  it  seems  to  be  along  those  lines  that  the  long  distance  operation  of 
steam  roads  by  electricity  has  got  to  be  developed ;  otherwise  it  will  be 
necessary  to  have  power  stations  very  close  together,  and  it  is  hardly 
probable  that  the  investment  of  capital  required  would  be  warranted. 
There  are  at  the  present  time  available  means  of  raising  or  lowering  the 
pressure  and  transmitting  considerable  amounts  of  power  over  very  long 
distances  without  the  objections  to  which  I  have  alluded,  but  as  yet 
they  have  not  been  applied  to  the  use  of  electric  motors  on  long  runs 
for  roads  operated  by  steam.  It  is,  I  think,  highly  probable  that  within 
the  next  year  or  two  many  of  the  difficulties  in  raising,  transmitting 
and  reducing  large  amounts  of  electrical  energy  to  be  applied  to  traction 
purposes  will  have  been  overcome  by  practical  experience  on  different 
roads.    It  seems  to  be  clear  that  the  advantages  of  electric  traction  for, 
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accommodation  trains  over  comparatively  snort  distances,  or  for  suburban 
service  around  large  cities,  and  to  a  certain  extent  for  the  transporta- 
tion of  freight,  are  very  marked.  A  quick  start,  freedom  from  smoke 
and  cinders,  the  slight  expense  of  additional  locomotives  for  additional 
equipment,  —  all  recommend  it  very  highly.  Then  in  the  generating  of 
the  current  there  is  an  opportunity  to  make  quite  a  marked  saving  in 
the  cost  of  power  over  that  on  steam  locomotives.  You  can,  of  course, 
install  very  much  larger  units  of  generating  capacity,  and  use  the  high- 
est grade  of  compound  or  triple  expansion  engines  for  reducing  your 
coal  consumption  down  to  the  lowest  point,  and  it  simply  becomes  then 
a  question  whether  this  saving  is  or  is  not  more  than  offset  by  the  losses 
of  transmission  and  application.  That  is  a  question  which  it  will  be 
rather  difficult  to  go  into  satisfactorily  without  examples  to  point  to.  But 
with  that  brief  outline  of  the  general  features  of  applying  the  power,  I 
will  read  this  report  which  I  have,  and  which  touches  principally  on  light 
passenger  service  at  tolerably  high  speeds.  I  might  say  that  this  exper- 
imental road  is  a  short  road,  seven  and  one  third  miles  long,  installed 
with  one  terminus  at  Mt.  Holly,  New  Jersey,  by  the  Pennsylvania  Rail- 
road last  summer,  and  operated  all  through  the  summer.  It  was  put 
in  with  the  idea  of  determining  how  far  the  standard  steam  equipment 
of  the  Pennsylvania  system  could  be  adapted  to  the  use  of  electricity. 

At  the  time  this  letter  was  written  there  was  still  some  work  being 
carried  on  the  road  as  will  appear  in  the  report. 

The  power  house  is  located  at  Mount  Holly,  one  of  the  end  stations 
of  the  seven  and  one-third  miles  long  road.  It  is  a  framework  building 
lined  with  corrugated  sheet-iron,  and  is  built  on  piles  which  extend 
about  ten  feet  above  the  swamp.  The  dimensions  of  the  building  are 
about  50x80  feet  divided  into  two  parts, —  engine-room  and  boiler- 
room.  The  boiler  is  an  Upright  "  Climax,"  guaranteed  to  evaporate 
9,000  lbs.  of  water  per  hour  without  undue  forcing.  The  feed  appara- 
tus used  is  one  Worthington  steam  pump  and  a  Korting  injector.  The 
water  supply  is  taken  from  Ramco  Co.'s  creek. 

The  225  K.  W.  eight-pole  generator  is  direct-connected  to  a  West- 
inghouse  Compound  Engine,  guaranteed  to  develop  500  h.p.  at  a  steam 
pressure  of  150  lbs.  and  250  revs,  per  minute. 

On  the  marble  switchboard  is  room  provided  for  the  necessary  appa- 
ratus for  four  feeders  and  for  the  apparatus  belonging  to  the  generator. 
The  machine  panel  has  a  double-pole  switch,  a  double-pole  circuit- 
breaker  and  an  ammeter  for  500  amperes.  Each  one  of  the  feeders  is 
provided  with  a  single-pole  switch,  single-pole  circuit-breaker  and  an 
ammeter  for  500  amperes.  The  main  panel  is  occupied  by  a  station 
voltmeter  and  room  is  left  for  a  main  ammeter.  All  the  instruments 
used  are  made  by  the  Western  Electrical  Instrument  Co.,  Newark,  N.J. 
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THE  TRACK  AND  THE  OVERHEAD  CONSTRUCTION. 

The  track  is  laid  in  70-lb.  rails  and  has  common  fish-plate  joints,  in 
addition  to  which  "  Chicago  bonds  "  are  used  to  secure  proper  contact 
between  the  different  lengths  of  rail.  To  decrease  the  resistance  of 
the  rails  a  special  No.  00  wire  is  used  as  extra  return  wire.  This  wire 
is  soldered  to  all  the  Chicago  bonds  and  extends  across  from  one  end 
of  the  road  to  the  other. 

The  overhead  construction  is  very  much  like  that  of  a  common 
trolley  road.  The  two  feed  wires,  of  500,000  cm.  area  each,  of  which 
one  is  about  five  miles  long  and  the  other  seven  miles,  are  suspended 
on  the  wooden  poles  on  one  side  of  the  track  by  means  of  special 
insulators. 

The  00  trolley  wire  is  soldered  to  ears  which  are  screwed  to  insulat- 
ing bells.  These  bells  are  twisted  onto  and  kept  in  place  by  flexible 
iron  span  wires,  stretched  between  wooden  poles  on  both  sides  of  the 
track. 

Johnson  insulators  and  ears  are  used.  The  feed  wires  tap  into  the 
trolley  wires  every  600  feet. 

The  cars,  of  which  the  trucks  and  the  woodwork  are  manufactured  by 
the  Jackson  &  Sharp  Co.,  Wilmington,  Del.,  are  forty-three  feet  long 
over  all,  and  of  the  combined  passenger-baggage  pattern.  The  weight 
of  a  car  fully  equipped  is  51,000  lbs.,  and  it  seats  fifty  passengers. 

One  car  is  equipped  with  four  No.  38,  50  h.p.  motors,  and  the  two 
other  ones  have  two  No.  39,  75-100  h.p.  each.  Two  cars  are  geared 
for  a  speed  of  forty-five  miles  per  hour,  and  the  third  one  for  sixty  miles 
per  hour. 

The  controllers  are  of  the  series-parallel  type.  Each  car  has.  two 
trolleys,  as  the  current  used  would  be  very  heavy  for  one. 

As  the  hand  brakes  would  not  give  satisfactory  results  at  the  speed 
we  run,  the  cars  are  equipped  with  Westinghouse  automatic  air  brakes. 
The  air  compressor  is  run  by  an  electric  motor,  which  has  an  automatic 
starting  and  stopping  device  which  starts  the  compressor  when  the  pres- 
sure in  the  main  reservoir  is  70  lbs.,  and  shuts  it  off  again  as  soon  as 
the  pressure  has  reached  100  lbs.  per  square  inch.  The  brake  is  con- 
trolled by  an  " engineer's  valve"  similar  to  the  one  used  on  steam 
locomotives  ;  and  in  order  to  enable  the  motor  man  to  control  the  work- 
ing of  the  automatic  device,  double-handed  air  gauges,  indicating  the 
pressures  in  the  bath  reservoirs,  are'mounted  above  the  engineer's  valve. 

A  regular  locomotive  bell  is  used  for  the  signals  at  crossings,  etc., 
and  a  small  gong  gives  the  starting  and  stopping  signals. 

All  the  cars  are  equipped  with  controller  at  both  ends,  to  run  either 
way,  like  a  street  car. 
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Half  the  length  of  the  road  goes  up  grade  and  the  other  half  down 
grade,  the  heaviest  grade  being  eighty  feet  to  a  mile,  and  about  three- 
fourths  of  a  mile  long. 

The  first  car  was  started  for  experimental  purposes  on  the  3rd  of 
June  this  year,  but  the  road  did  not  open  up  for  passenger  traffic  before 
the  22nd  of  July.  The  electric  cars  have  only  been  used  to  carry 
passengers  and  baggage,  the  freight  being  handled  by  steam.  During 
the  fair  week  last  month  we  often  had  an  Adams  Express  car  and  our 
baggage-room  in  the  motor  cars  completely  full  of  baggage  and  accom- 
modated the  passengers  besides,  often  having  2,000  of  them  a  day. 
As  the  machinery  in  the  power  house  is  too  weak  for  more  we  could 
only  run  two  motor  cars  at  a  time.  The  highest  speed  attained  at  pre- 
sent with  the  electric  cars  was  one  mile  in  fifty-seven  seconds,  sixty-four 
miles  an  hour ;  but  this  was  with  a  car  geared  for  only  forty-five  miles 
and  by  special  arrangement.  Since  that  time  they  have  run  on  test  care- 
fully timed  at  rate  of  one  mile  in  fifty  seconds,  or  seventy-two  miles 
per  hour. 

I  herewith  enclose  one  of  the  records  taken  at  a  trial  with  car  No.  1, 
which  may  give  you  an  idea  of  the  conditions  under  which  we  worked. 
Enclosed  also  please  find  a  similar  record  for  car  No.  2.  Both  these 
cars  are  geared  for  forty-five  miles  per  hour. 

We  generally  use  a  voltage  of  550  volts  at  no  load,  which  gives  us 
about  600  v.  with  300  amp.,  the  generator  being  over-compounded. 

There  was  some  trouble  with  the  trolleys  leaving  the  wire  at  the  start ; 
but  modifications  in  the  arrangement  removed  this  difficulty,  and  they 
can  be  relied  upon  up  to  a  speed  of  fifty  miles  per  hour.  At  any  higher 
speed  some  attention  is  necessary. 

During  all  the  time  the  road  has  been  open  for  passenger  traffic  we 
have  had  absolutely  no  trouble  on  account  of  electrical  or  mechanical 
defects,  only  for  late  steam  train  connections,  although  the  cars  most 
of  the  time  have  been  only  temporarily  rigged  up. 

We  do  not  generally  run  more  than  one  tram-car,  a  P.  R.R.  passenger 
car  of  45,000  lbs.  weight,  but  have  occassionally  run  two,  the  one  men- 
tioned above  and  an  Adams  Express  of  50,000  lbs.  The  speed  reached 
with  one  trailer  is  about  forty-five  miles  per  hour,  and  with  two  trailers 
thirty-eight  miles  per  hour. 

The  plans  and  specifications,  etc.,  were  composed  by  a  consulting 
engineer  in  Philadelphia. 

We  run  two  motor  cars  at  present,  starting  at  6.35  a.m.  and  stopping 
at  10.50  p.m.  Each  car  makes  nine  round  trips  a  day  between  Mt. 
Holly  and  Burlington,  which  is  equal  to  132  miles  per  day,  and  crew 
consisting  of  one  motorman  and  one  conductor.  This  gives  a  number 
of  thirty-six  trains  a  day  on  the  branch. 


I  thank  you  very  much  for  your  attention.  {Applause.') 

Mr.  Mardex.  Mr.  President,  I  would  like  to  ask  one  more  question 
of  the  gentleman  who  has  last  spoken.  I  have  noticed  that  in  the  trials 
that  have  been  made  the  motors  were  applied  either  to  all  of  the  cars 
that  were  run,  or  else  there  would  be  one  or  two  trailing  cars.  And 
more  than  that,  Mr.  Parker  stated  that  starting  a  train  at  a  slow  speed 
would  generate  the  greatest  power.  That  I  can  readily  see.  The  question 
I  wanted  to  ask  is  whether  a  sufficient  number  of  motors  could  be  ap- 
plied to  an  engine  of  sufficient  weight  to  obtain  a  speed  of  from  thirty- 
five  to  forty  or  more  miles  when  they  carry  from  six  to  eight  or  more 
passenger  cars,  practically,  perhaps,  of  the  same  weight  that  we  now  run 
in  our  suburban  trains,  or  whether  it  is  going  to  be  more  practical 
to  run  trains  oftener  and  lighter,  or  whether  that  will  have  to  be  done. 

Mr.  Towxley.  Mr.  President,  I  will  say  that  I  do  not  think  there  is 
the  slightest  difficulty  in  making  an  electric  locomotive  give  you  prac- 
tically any  power  at  any  speed  that  can  be  maintained  on  the  track. 
Whether  or  not  it  will  be  cheapest  and  best  to  run  trains  following  in 
the  footsteps  of  the  steam  practice,  using  long  trains  and  heavy  locomo- 
tives, or  whether  it  will  be  more  economical  to  have  them  put  into 
smaller  and  lighter  trains  with  a  greater  number  of  locomotives, 
can  only  be  determined  by  practice  and  keeping  account  of  the  ex- 
penses :  but  as  far  as  any  difficulties  go  in  building  large,  powerful  and 
swift  electric  locomotives.  I  don't  think  they  exist.  Have  I  answered 
your  question? 

Mr.  Mardex.    Yes.  sir. 

The  Presidext.  I  will  now  call  upon  Prof.  Allen,  of  the  Massachu- 
setts Institute  of  Technology,  to  say  a  few  words  upon  this  subject. 

PROF.  C.  FRANK  ALLEN. 
Mr.  President,  electricity  is  not  directly  in  my  line,  although,  of 
course,  its  bearing  upon  railroad  work  makes  it  necessary  for  me  to 
keep  in  touch  with  it  to  some  extent.  I  have  been  very  much  inter- 
ested, certainly,  in  what  I  have  heard  here  to-night.  I  am  very  glad 
that  so  much  interest  is  developed  as  is  shown  by  the  large  number  of 
members  and  others  who  are  here  to-night.  I  did  not  come  prepared 
to  say  anything  upon  this  subject,  although  I  have  had  it  in  mind  that 
the  merit  of  electric  traction  as  compared  with  steam  traction  for  sub- 
urban service  probably  rested,  at  the  present  time,  upon  the  fact  that 
with  the  practicability  of  more  frequent  trains,  so  much  better  service 
would  be  given  the  patrons  of  the  road  that  the  receipts  would  undoubt- 
edly be  very  much  increased,  whatever  might  be  the  absolute  facts  as 
to  the  cost,  or  rather  as  to  the  difference  in  cost,  between  electric 
traction  and  steam  traction.    Without  having  absolute  facts  to  establish 
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it,  my  feeling  has  been  very  strong  that  there  would  not  be  a  very 
material  difference  in  cost  between  electric  traction  and  steam  traction ; 
but  there  doubtless  would  be,  in  case  the  electric  traction  could  be 
carried  on  with  more  frequent  trains,  a  great  increase  of  traffic,  so  that 
it  might  be  to  the  advantage  of  the  railroads  to  introduce  it  for  that 
reason.    The  hour  is  late  and  I  will  not  delay  the  Club  any  longer. 

The  President.  We  have  with  us  Mr.  Pierce,  of  the  General  Elec- 
tric Co.,  who  may  have  something  to  say  of  interest. 

MR.  CHAS.  PIERCE. 

Mr.  President  and  members  of  the  New  England  Railroad  Club  :— 
I  wish  to  apologize  myself  for  coming  in  here  and  representing  the  com- 
mercial end  of  an  industry,  and  following  the  engineering  talent  that 
has  gone  before.  I  can  illustrate  my  feelings  by  telling  a  little  story. 
Probably  you  are  familiar  with  it,  as  it  is  an  old  railroad  story.  The  in- 
cident is  said  to  have  occurred  in  the  Boston  &  Providence  station  some 
time  ago,  before  the  N.  Y.  &  H.  had  the  road.  There  was  a  man  em- 
ployed there  whose  duty  was  to  announce  trains.  He  had  a  rather 
serious  impediment  in  his  speech  ;  and  there  was  a  lady  and  a  little  boy 
who  came  up  to  him,  and  she  said, 

« Will  you  excuse  me,  sir,  but  can  you  tell  me  what  time  the  next 
train  goes  to  Providence?" 

"  Well,  the  n-n-next  t-t-train  goes  out  at  10  o'clock." 

She  went  away ;  she  had  some  little  time  to  wait,  but  in  about  ten 
minutes  she  came  up  again,  and  she  said, 

"  I  beg  your  pardon."  She  had  the  same  little  boy  with  her.  "  I 
wish  you  would  kindly  tell  me  what  time  the  train  goes  to  Providence." 

"  Why,  I  t-t-told  you  that  the  t-t-train  w-w-went  at  10  o'clock." 

She  went  away  again,  and  shortly  afterward  she  returned  and  said, 

"  Would  you  kindly  tell  me,  sir,  what  time  that  train  goes?  " 

"  Why,  d-d-didn't  I  t-t-tell  you  two  t-t-times  that  the  t-t-train  w-w-went 
at  10  o'clock?  " 

"  I  know  that,"  she  said,  "  but  my  little  boy  likes  to  see  your  mouth 
go."     {Prolonged  laughter.) 

I  have  some  such  feeling  in  connection  with  being  invited  to  speak 
here  —  like  the  fellow  in  Maine  who  was  arrested  for  stealing  and  kill- 
ing a  sheep.  His  only  apology  was  that  no  "  Sheep  could  bite  him  and 
live."  {Renewed  laughter.)  So  having  been  invited  to  speak  here,  I 
can  tell  you  I  am  bound  to  sustain  the  reputation  that  all  electric  men 
have,  that  whenever  asked  to  speak  they  always  accept. 

But  coming  down  to  the  matter  seriously,  I  believe  that  we  stand  to- 
day emphatically  prepared  to  give  you  gentlemen  whatever  you  want. 
We  can  carry  your  weights  further,  better,  safer  by  electricity  than  any 
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other  known  method  in  this  world  to-day.  We  can  give  you  a  tractive 
force  stronger  than  anything  you  have  juggled  with,  and  I  have  pictures 
here  which  I  want  to  pass  round  showing  the  principal  features  of  the 
Baltimore  &  Ohio  Co.,  —  and  I  think  this  is  as  good  a  time  to  pass  them 
round  as  any.  I  want  to  call  your  attention  to  the  old  road,  and  the 
differences  between  1845  an(^  tne  Year  l895>  as  shown  in  one  of  the 
photographs. 

We  feel,  also,  that  we  can  do  this  thing  a  great  deal  cheaper.  There 
is  no  trouble  about  carrying  on  equally  long  distances  to-day.  Within 
the  last  ninety  days,  I  think  we  have  developed  a  system  that  we  can 
safely  recommend  for  long  distances.  It  is  rather  experimental,  to  be 
sure,  but  we  have  means  to  do  this  work  that  would  be  satisfactory  to 
you  gentlemen. 

As  to  the  question  of  speed,  I  want  to  say  that  we  can  make  speed. 
We  think  we  can  any  way.  I  know  that  Mr.  Sanborn  thought  our  test 
at  Nantasket  beach  gave  good  evidence  of  that.  I  asked  him  how  fast 
we  went.  He  said  he  thought  he  went  75  miles  an  hour.  I  asked  him, 
"Didn't  you  go  85?"  He  said  he  wouldn't  swear  to  it.  I  asked 
him  if  he  didn't  go  95.  Well,  then  he  did  not  know.  There  is  no 
question,  gentlemen,  that  we  did  go  very  fast  there.  We  talked  of  85 
miles  an  hour.  You  can  shade  that  a  little,  but  probably  we  have  gone 
80  miles  an  hour  down  on  the  Nantasket  beach  road,  with  which  you 
are  all  familiar. 

I  just  wanted  to  say  these  few  words  for  electricity,  gentlemen,  for 
the  companies  in  the  electrical  field  are  willing  to  offer  you  this  motive 
power  in  all  ways  that  would  be  satisfactory  to  you  as  practical  men. 

{Applause?) 

The  President.  Are  there  any  others  who  desire  to  say  anything  on 
this  subject?  Are  there  any  questions  to  be  asked?  We  have  five  min- 
utes more. 

Mr.  Marden.  I  would  move  that  a  vote  of  thanks  be  extended  to 
Mr.  Parker,  Mr.  Townley,  Mr.  Pierce  and  Mr.  McElroy  for  their  valu- 
able papers  and  the  information  which  we  have  received  from  them. 

(The  motion  was  seconded  and  unanimously  adopted.) 

Mr.  Marden.  I  would  further  add,  and  perhaps  make  a  motion  that 
we  leave  to  the  discretion  of  the  Secretary  as  to  how  much  or  how  many 
of  the  diagrams  that  have  been  exhibited  to  us  to-night  can  be  inserted 
in  the  next  issue  of  our  report,  illustrating  the  lecture  and  papers  that 
have  been  given  us.  I  do  not  know  as  it  would  be  practicable  to  do 
anything,  but  certainly  some  of  the  diagrams,  both  on  the  board  and 
those  that  have  been  passed  around,  would  contain  very  interesting 
information  for  us  to  have. 
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The  President.    I  suppose  those  can  be  inserted  in  the  report. 
Have  you  cuts  of  this  diagram,  Mr.  McElroy  ? 
Mr.  McElroy.    No,  I  have  not. 

The  President.  I  suppose  there  could  be  cuts  made  of  it,  reduced 
and  put  into  proper  form,  and  inserted  in  the  report  which,  of  course, 
would  go  with  the  lecture  for  the  refreshing  of  anybody's  memory  who 
heard  the  paper  here  to-night. 

Mr.  Desoe.    Mr.  President,  I  think  that  would  be  very  important. 

The  President.  I  do  not  know  as  it  would  require  any  motion.  It 
is  simply  for  our  Secretary  to  ascertain  if  he  can  get  a  copy,  and  have 
them  inserted  in  our  report. 

Mr.  Marden.  I  would  move  that  the  matter  be  left  to  the  Secretary 
and  the  executive  committee. 

(The  motion  was  seconded  and  carried.) 

The  meeting  was  then  adjourned.    137  present. 
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Annual  Meeting  at  Wesleyan  Hall,  36   Bromfield  Street,  Boston, 
on   Tuesday  evening,  March  10,  t8q6. 


The  President,  Mr.  I,.  M.  Butler,  called  the  meeting  to  order  shortly 
after  8  o'clock,  and  said  :  — 

The  first  item  of  business  before  the  Club  is  the  approval  of  the  min- 
utes of  the  last  meeting,  and  I  will  say  that  those  minutes  are  not  at 
hand  to-night  because  our  report  is  not  printed.  The  printing  of  the 
report  has  been  delayed  on  account  of  the  cuts  that  had  to  be  prepared 
to  represent  the  electrical  apparatus  which  was  exhibited  here  at  our 
last  meeting.  For  that  reason  we  shall  have  to  pass  that  part  of  the 
business.  The  next  thing  in  order  is  unfinished  business.  Is  there  any 
unfinished  business?  Is  there  any  new  business  to  come  before  the 
meeting? 

Mr.  J.  T.  Chamberlain.  Mr.  President,  It  is  probably  known  to 
almost  all,  if  not  all,  the  members  here  that  the  secretary  of  the  New 
York  club,  sometime  during  last  week,  was  shot,  and  at  5  o'clock  this 
morning  he  died  from  the  effects  of  the  wound.  I  think  it  very  proper 
that  resolutions  be  sent  both  to  the  New  York  club  and  also  to  the 
family  of  the  deceased  ;  and  I  would  move  that  the  Secretary  be  in- 
structed to  draw  up  two  sets  of  resolutions,  one  to  be  forwarded  to  the 
family  of  Mr.  Watson,  the  other  one  to  the  New  York  club. 

(The  motion  was  seconded  by  Mr.  Medway.) 

Mr.  T.  B.  Purves,  Jr.  Mr.  President,  I  would  like  to  inquire  if  the 
secretary  was  personally  acquainted  with  Mr.  Watson. 
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The  Secretary.    I  never  met  Mr.  Watson.    I  do  not  know  him 
personally. 

Mr.  Purves.  I  understand  that  Mr.  Medway  in  years  past  was  a 
personal  friend  of  Mr.  Watson.  I  think  it  would  be  eminently  proper 
to  have  a  committee  of  two  or  three  appointed  to  prepare  the  resolu- 
tions, and  leave  them  to  the  Secretary  to  send.  I  think  a  committee 
would  be  better  able  to  prepare  them,  especially  if  one  of  the  com- 
mittee has  been  acquainted  with  Mr.  Watson.  Therefore  I  make  that 
amendment. 

(Mr.  Adams  seconded  the  amendment.) 

Mr.  Chamberlain.    I  will  accept  the  amendment. 

The  President.  Then  the  motion  stands  that  there  be  a  committee 
of  three  appointed  to  provide  suitable  resolutions  on  the  death  of  Mr. 
Watson,  one  copy  to  be  presented  to  his  family  and  the  other  to  the 
New  York  club.    Are  you  ready  for  the  question? 

(The  motion  was  unanimously  adopted.) 

The  President.  I  will  appoint  on  that  committee  Mr.  Medway,  Mr. 
Chamberlain  and  our  Secretary.  I  would  ask  if  it  is  your  purpose  to 
have  those  resolutions  prepared  this  evening. 

Mr.  Purves.    Oh,  no. 

Mr.  F.  D.  Adams.  I  would  suggest,  Mr.  President,  that  they  be  pre- 
pared so  they  can  be  presented  at  the  next  meeting,  a  week  from  Thurs- 
day night. 

The  President.  I  should  think  the  suggestion  was  a  good  one.  The 
committee  hears  the  suggestion.  The  next  thing  in  order  is  the  reports 
of  committees.    Are  there  any  committees  to  report? 

Mr.  Chamberlain.  I  would  say  in  behalf  of  the  committee  on  rules 
of  interchange  for  my  friend  Mr.  Adams'  information,  that  immediately 
after  lunch  at  Cleveland  two  weeks  ago  we  adjourned  to  meet  in  New 
York  to  further  perfect  the  arrangement.  (Laughter.) 

Mr.  Adams.    Immediately  after  lunch?    (Renewed  Laughter.) 

The  President.  The  next  item  of  business  is  the  election  of  officers. 
Previous  to  that  I  believe  there  is  a  nominating  committee  to  report, 
and  also  the  reports  of  our  Secretary,  Treasurer,  Auditing  Committee, 
etc.  We  will  hear  the  report  of  the  committee  on  nominations,  after 
which  we  will  call  for  the  other  reports. 

Mr.  Adams.  I  would  say,  Mr.  President,  as  chairman  of  that  com- 
mittee, three  of  us  met.  The  committee  was  composed  of  five.  Mr. 
Chamberlain  was  in  Cleveland,  I  suppose  taking  lunch,  and  Mr. 
Twombly  was  very  sick.  The  members  of  the  committee  who  were 
present,  Mr.  Sherburne,  Mr.  Barnard  and  myself,  hesitated  somewhat 
about  making  the  nominations,  but  we  finally  concluded  that  we  would 
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make  the  nominations  and  submit  them  for  approval.  We  have  nomi- 
nated as  follows  : 

For  President,  L.  M.  Butler. 

For  Vice-President,  John  Medway. 

For  Treasurer,  Charles  W.  Sherburne. 

Executive  Committee,  L.  M.  Butler,  C.  E.  Fuller,  J.  T.  Chamberlain, 
T.  B.  Purves,  Jr.,  Henry  Bartlett. 

Finance  Committee,  L.  M.  Butler,  F.  E.  Barnard,  George  H.  Wight- 
man. 

This  makes  the  complement  of  officers  necessary  according  to  the 
constitution. 

A  Member.    The  Secretary's  name  was  not  read. 
Mr.  Adams.    The  Secretary  is  not  an  elective  officer. 
The  President.    We  will  now  hear  the  report  of  the  Treasurer.  Is 
the  Treasurer  here  ? 

The  Secretary.    He  is  not.    I  have  his  report. 

NEW  ENGLAND  RAILROAD  CLUB. 

Report  of  the  Treasurer  from  March  ij,  1895,  to  March  10,  1896. 


Dr. 

1895 

Mar.  13.    Cash  on  hand  

Received  from  the  Secretary  :  — 

For  dues  

"  Advertising   

"    Receipts  from  Excursion 


Cr. 

Mar.  T3.    Amount  paid  on  approved  vouchers  :  — 

For  Printing,  Mailing  and  Stationery  .  $1,463.27 

"   Stenographer   I35-5° 

"   Secretary    55°-°° 

"    Entertainments                          •  446.82 

"    Excursion   603.26 

"    F.  M.    Curtis,   Commissions  on 

Advertisements,  1895   270.00 

"    Expense  of  Committees   24.85 

"    Crayon  of  Mr.  Lauder   33 -25 

1896 

Mar.  10.  Bal.  on  hand  in  Globe  National  Bank   1,937-45 


$5,464.40  $5,464.40 
The  President.    We  will  hear  the  Secretary's  report. 


970.00 
2,665.00 
316.40 
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tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar-Proof.  Simple 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 
Coffin's  Plate,  Sill  and  Car  Lin©  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.    Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  BIdg.  CHICAGO. 


FINEST 


COACH,   PARLOR  CAK, 
SLEEPING  CAK, 
STREET   (  All, 
RATTAN  ELEVATED, 


SEATS 


SEND  FOR  CATALOGUE. 


150  ROADS  USE  THESE  SEATS. 
SUPERIORITY  Proven  by  POPULARITY. 
OUTPUT  LARGER  THAN  ALL  OTHER 
SEAT  MAKERS  COMBINED. 


THE 


WALKOVER  SEAT  No.  85. 


Hale  &  Kilburn  Mfg.  Co., 

PHILADELPHIA. 


REVERSIBLE  SEAT  No.  75. 


DURABLE 

METAL  COATING 

FOR  BRIDGES  AND  ALL  STRUCTURAL  METAL. 


EDWARD  SMITH  &  CO.,  45  Broadway,  New  York. 


Varnish  Makers  and  Color  Grinders. 


P.  O.  Box  1780. 


mN  fl  D  T  fl  M  Original  Ball-Bear  - 
HUH  lUil  ing>  Self-Iubricat- 

555^  RATCHET  SCREW  JACK 

is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway 
Jack  in  the  WORID.  io  to  75  Tons. 
Fully  guaranteed. 

A.  O.  NORTON, 

336 Congress  St.,  Boston,  Mass. 


JOURNAL  JACK. 


8  tons. 
10  inches  high. 
5  inches  rise. 
20  lbs.  weight. 
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Mr.  President  and  Members  of  the  New  England  Railroad  Club  :  — 
It  is  my  pleasure  to  present  to  you  the  report  of  this  Club  for  the  past 
year, —  a  year  in  its  history  not  marked  by  an  extraordinary  growth  in 
any  particular  direction,  but  one  of  influence  and  a  high  class  of  work, 
broadening  towards  the  greater  fields  of  mechanical  development. 

Our  membership  of  399  one  year  ago  has  been  decreased  by  resigna- 
tions and  for  non-payment  of  dues  twenty,  and  by  death  two,  and 
increased  by  addition  of  new  members  fifty-eight,  making  a  total  mem- 
bership to-night  of  435.  There  are  forty  members  whose  dues  for  the 
year  are  yet  unpaid,  but  we  hope  these  will  make  payment  at  an  early 
date  and  thus  retain  their  membership  with  us. 

Early  in  the  year,  April  29,  1895,  the  Club  sustained  a  loss  in  the 
death  of  its  Treasurer,  Mr.  Charles  Richardson,  a  man  much  respected 
and  liked  by  all,  a  member  active  in  the  work  of  this  Club,  and  who 
ever  had  its  best  interests  at  heart.  The  Club  lost  one  other  member 
by  death  during  the  year,  Mr.  John  Sampson,  who  died  May  5,  1895,  at 
Providence,  R.  I.  Mr.  Sampson  was  known  to  many  of  you  and  had 
been  a  member  of  the  Club  since  1890. 

The  regular  meetings  have  been  fairly  attended,  yet  not  as  well 
as  we  could  wish.  The  largest  attendance,  137,  was  on  February  n, 
1896,  and  the  smallest,  sixty-four,  October  9,  1895,  with  an  average 
through  the  year  of  ninety-three,  a  slight  falling  off  from  last  year. 

By  reason  of  increase  of  membership  of  our  own  and  other  clubs 
with  whom  we  exchange  reports,  it  is  now  necessary  to  publish  fully 
2,200  copies  monthly.  The  cost  of  such  publication  we  are  able  to 
meet  with  the  income  received  from  our  advertisements.  We  are 
again  grateful  to  our  advertisers  for  their  interest  and  aid  in  work  of 
the  Club,  and  to  this  end,  we  are  able  to  report  the  amount  of 
$3,300.00  for  the  advertising  pages  of  our  book  this  year,  more  than 
half  of  this  amount  having  already  been  collected.  (I  will  here  say  that 
there  are  no  advertisements  for  1895  remaining  unpaid.) 

The  work  of  the  Club  during  the  year  has  been,  we  believe,  generally 
interesting,  improvement  and  advancement  along  certain  lines  having 
been  made.  For  those  who  may  not  have  been  present  at  all  the 
meetings  the  past  year,  the  subjects  discussed  and  their  dates,  briefly 
given,  are  as  follows  :  — 
April  10,  1895. 

Revision  of  Rules  of  Interchange  for  Freight  Cars. 
May  8,  1895. 

Electrical  apparatus  in  connection  with  signalling  and  mov- 
ing trains.  (At  this  meeting  Mr.  Chas.  W.  Sherburne  was 
elected  to  office  of  Treasurer.  Picture  of  Mr.  Lauder  was 
presented  and  accepted  by  Club.) 
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GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  ot America;  cold  test  10  to  15  degrees 
below  zero  ;  free  from  gum ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Plxenix  Building.  FRANKLIN  PA. 

CINCINNATI  BRANCH  OFFICE,  Neave  Building.  ' 

Important  to  Railroad  Managers  and  Master  Mechanics. 
SIBLEY'S 

Perfection  Valve  and  Signal  Oils. 

MAKE  A  SPECIALTY  OF 

VALVE  AND  SIGNAL  OILS  FOR  RAILROAD  USE. 

In  the  use  of  Sibley's  Perfection  Valve  Oil  the  most  perfect  lubrication  is  insured, 
and  an  entire  freedom  from  corrosion,  honeycombing  of  cylinders,  and  destruction  of  joints  of 
steam  chests  by  fatty  acids  is  guaranteed. 

Sibley's  Perfection  Valve  Oil  is  in  exclusive  use  upon  more  than  two-thirds  of  the 
railway  mileage  of  America. 

Sibley's  Perfection  Signal  Oil  is  also  in  exclusive  use  upon  many  of  the  leading  rail- 
ways of  this  country ;  and,  although  the  consumption  of  this  oil  in  the  past  twenty  or  more 
years  has  exceeded  in  amount  that  of  all  other  signal  oils  combined,  there  has  never  been  an 
accident  involving  a  single  life  or  a  dollar's  worth  of  property  that  was  due  to  its  failure  to  do 
all  that  was  expected  of  it.    References  furnished  upon  application. 

SIGNAL  OIL  WORKS,  Limited,    -    Franklin,  Pennsylvania. 

J.    O.    SIBLEY,  President. 

Chicago  Branch  Office :  Cincinnati  Branch  Office  : 

138  JACKSON  ST.,  CHICAGO,  IjLjL.  401  NEAVE  BUILDING. 
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September  4,  i8Q5> 

This  date  the  Club  held  its  "  annual  outing,"  it  being  this 
year  a  "boat  ride"  to  historic  Plymouth.  About  175  per- 
sons, including  many  ladies,  attended,  and  all  reported  an 
enjoyable  trip. 

October  9,  1895. 

Revision  of  Constitution  and  By-laws.  Adopted. 

November  12,  1895. 

Air  Brake  Equipment,  and  its  application  to  rolling  stock. 
Paper  by  Mr.  R.  A.  Parke. 

December  10,  1895. 

Number  and  location  of  Grab  Irons  or  Hand  Holds  and 
height  of  drawbars,  as  applied  to  freight  cars. 

January  14,  1896. 

Revision  of  Interchange  Rules  as  recommended  by  Pittsburgh 
Committee  of  twenty-one,  together  with  suggestions  of  Mr. 
A.  M.  Waitt. 

February  11,  1896. 

Substitution  of  Electricity  for  Steam  as  a  Motive  Power  in  the 
operation  of  Railroads.  Address  (with  diagrams  shown)  by 
Mr.  Jas.  F.  McElroy,  and  papers  by  Mr.  L.  H.  Parker  and 
Calvert  Townley. 

While  we  have,  I  think,  cause  for  congratulation  as  to  the  success  of 
the  Club,  improvement  can  be  made  in  the  direction  of  greater  interest 
manifested  in  our  work,  and  also  toward  an  increase  of  membership. 
Concerning  the  latter,  it  seems  to  me  we  might  profitably  follow  the 
example  of  some  of  our  sister  clubs,  which  have  not  alone  enlarged 
their  membership,  but  have  changed  their  character  somewhat  by  the 
addition  of  general  managers,  general  superintendents,  transportation 
men,  purchasing  agents,  etc.,  etc.,  to  their  membership  roll.  This  cannot 
be  done  by  any  one  person,  be  he  your  president,  your  secretary,  or 
member  of  your  committees,  but  it  should  be  the  interest  and  work 
of  each  and  every  member. 

It  is  very  gratifying  to  note  that  a  few  of  our  members,  particularly 
new  ones,  have  done  quite  a  little  in  this  direction ;  but  let  us  all  make 
an  effort  to  the  end  of  an  enlarged  and  broader  membership  this  year, 
which  will  bring  to  our  Club  increased  interest,  greater  success  and  a 
broader  and  higher  standard  attained. 

Respectfully  submitted, 

EDWARD  L.  JANES, 

Boston,  Mass.,  March  10,  1896.  Secretary. 

The  reports  of  the  Secretary  and  Treasurer  were  greeted  with  ap- 
plause and  were  accepted. 


TSS  E.  S.  GREELEY  &  C  O 


t  * 


I^ailu/ay  apd 
Electrical  Supplies, 

*  ^  * 

IVos.        arxdL  T  Dey  Street 
NEW  YORK- 


WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
"EXCELLENCE  of  Design,  Material  and  Workmanship  in  Steel- 
tired  Wheels. "  r 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,  PA, 


THE  TBOJHN  CUR  COUPLER  CO., 

NEW  YORK  OFFICE:  t  Troy,  N.Y. 

49  Wall  Street.  .  '      .    .  ... 

CHICAGO  OFFICE:  WORKS:  j  East  St,  Louis, 

1030  Monadnock  Building.  v-  Smith's  Falls,  Ontario,  Canada. 

Mft     f%                  I™  Tlie  kniicble  may  De  thrown  open  for  coupling  by  the  hand 

I        U      I  YrP  roc*  at  tne  s^e  °^  tne  car'  rendering  it  unnecessary  for 

I  |||  Pi   I    I  j    \m  |  trainmen  to  go  between  the  cars  to  open  the  knuckle. 
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The  Secretary.  I  have  a  letter  here  from  Mr.  C.  F.  Quincy  ad- 
dressed to  the  Club.  He  asked  that  the  following  be  inserted  in  our 
report  : 

Chicago,  February  15,  1896. 

New  England  Railroad  Club, 

Boston  Mass. 

Gentlemen:  —  Will  you  kindly  notify  your  readers  that  Mr.  Stanley 
E.  Russell,  representative  of  the  Q.  &  C.  Company  at  Atlanta,  Ga.,  died 
on  the  13th  inst.,  of  pneumonia. 

Thanking  you  in  advance,  we  are, 

Yours  very  truly, 

C.  F.  QUINCY. 

The  President.  We  will  now  hear  the  report  of  the  Finance  Com- 
mittee.   Is  the  chairman  of  the  Finance  Committee  present? 

Mr.  F.  E.  Barnard. 

Boston,  March  10,  1896. 
Mr.  President  and  Members  of  the  New  England  Railroad  Club :  — 
Your  Finance  Committee  have  this  day  examined  the  books  and 
accounts  of  the  Secretary  and  Treasurer  and  find  them  correct. 

A.  G.  BARBER,  1 

GEO.  H.  WIGHTMAN,  V  Committee. 

F.  E.  BARNARD,  J 

The  President.    I  believe  that  finishes  all  the  business  preliminary 
to  the  election  of  officers,  and  I  will  say  that  although  our  nominating 
committee  have  nominated  names  to  be  balloted  upon  for  officers  for 
the  ensuing  year,  the  members  are  not  bound  to  vote  for  those  persons 
unless  they  wish  to  ;  and  as  far  as  I  am  personally  concerned,  I  am  quite 
as  willing  you  would  vote  for  someone  else.    I  have  held  the  office  of 
president  for  the  past  year.    We  have  had  a  successful  year's  work. 
The  showing  of  our  Club  is  very  gratifying.    Our  increase  of  member- 
ship is  gratifying,  and  the  character  of  the  members  whom  we  have 
taken  in  is  very  satisfactory.    While  we  have  had  several  meetings  on 
practically  one  subject,  that  is,  car  department  matters,  we  were  rather 
obliged  to  have  them  on  account  of  the  action  taken  at  the  Master 
Car  Builders'  convention  leaving  some  questions  to  be  decided  by  the 
Club,  which  took  some  two  or  three  meetings  to  discuss  and  get  into 
shape  for  their  convention.    One  meeting  was  given  to  preparing  a 
Constitution  and  By-laws  to  better  fit  the  Club  in  its  present  large  mem- 
bership, the  old  By-laws  being  inadequate.    We  have  had  one  meeting 
on  electrical  matters,  —  last  month's  meeting,  —  which  was  a  very  grati- 
fying one,  well  attended,  and  points  were  brought  out  which  were  both 
interesting  and  instructive.    I  should  be  glad  to  see  more  such  things 


ASHTON  MUFFLERS, 
POP  VALVES  and  STEAfl  GAGES 


MERITS  AND  REPUTATION 

UNEQUALLED. 

Oar  Muffler  the  only  one  with  outside  top 
regulation  for  the  pop.  Always  available. 

THE  ASHTON  VALVE  CO. 

BOSTON,  MASS. 


BOSTON  PLATE  &  WINDOW  GLASS  GO. 

261  to  289  A  STREET,  SOUTH  BOSTON,  MASS. 

BRANCH  STORE,  20  CANAL  STREET,  BOSTON. 

Window  and  Plate  Glass. 

CAR  GLASS  OF  ALL  KINDS. 

THE  RAILWAY  CONSTITUENCY  OF 

CHICAGO  VARNISH  COMPANY 

 IS  NOW  

UPWARDS  OF  80,000  MILES. 

What  better  argument  could  be  offered  to  prove 
the  Superiority  of  their  goods  ? 

BOSTON  OFFICE,  Pearl  and  High  Sts.  NEW  YORK,  Pearl  St.  and  Maiden  Lane. 
CHICAGO,  41  and  43  Dearborn  Ave.         PHILADELPHIA,  142  No.  Fourth  St. 

ESTABLISHED  1865. 

POSTON  FORQE  COHP/INY, 

340  Maverick  St.,  EAST  BOSTON. 

MANUFACTURERS  OF 

Railroad,  Steam  Marine  II  Electric  Work, 

IRON   AND  STEEL  FORCINGS, 

AND   ALiLi   KINDS   OF   HAMMERED  SHAPES. 
OF^I^ICB  A.T  The  wokks. 

JAMES  SMITH,  Pres.     THOS.  L.  DUNBAR,  Treas.    3.  WALTER  SMITH,  Clerk.    TH09.  COPELAND,  Supt. 
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brought  before  the  Club.  I  should  also  be  glad  to  see  those  men  who 
are  engaged  in  electrical  matters  become  members  of  this  Club,  civil 
engineers,  men  connected  with  the  maintenance  or  the  construction  ot 
roads,  etc.  I  would  like  these  men  to  become  members  of  the  Club 
and  bring  in  new  topics  to  be  discussed  :  and  I  hope  every  member  will 
feel  if  he  can  bring  anv  of  these  men  inhere,  we  shall  greet  them  with 
pleasure  and  give  them  a  hearty  welcome.  I  have  no  further  remarks 
ro  make  at  this  time,  and  we  will  proceed  to  the  election  of  officers. 
I  will  appoint  as  tellers  Mr.  Richards  and  Air.  Leach. 

Mr.  j.  W.  Mardex.  Air.  President.  I  understand  that  we  have  an 
interesting  paper  to  be  read  here  this  evening,  and  I  would  make  a 
motion  that  the  names  put  in  nomination  be  balloted  for  at  one  ballot, 
unless  some  one  of  the  members  makes  an  objection. 

The  President.    That  will  require  a  unanimous  vote. 

Air.  AIarden.  I  make  that  as  a  motion.  I  do  it  because  I  know  we 
shall  be  short  of  time  to  have  that  paper  read. 

i  Question  was  put  and  adopted.) 

Air.  AIardex.  Air.  President.  I  believe  that  in  voting  in  this  way  any 
one  has  the  right  to  scratch  any  name  on  this  list  and  insert  another  one 
if  he  wishes  to  vote  for  some  one  else. 

The  President.  Certainly. 

Air.  W.  YV.  Whitcomb.  Air.  President.  I  would  make  a  suggestion. 
You  have  expressed  the  wish  that  the  membership  of  this  Club  might  be 
increased.  Now.  why  wouldn't  it  be  a  good  thing  for  the  Secretary  to 
send  to  the  members  a  few  blanks  for  them  to  fill  out  with  the  recom- 
mendation of  whoever  presents  it.  Sometimes  if  a  man  has  a  paper  ot 
that  kind  and  passes  it  to  a  friend,  he  can  get  a  name  when  otherwise  he 
would  not  perhaps  do  anything  about  it.  I  have  known  other  societies 
to  do  this  to  their  advantage. 

The  President.  That  suggestion  is  a  very  good  one.  although  there 
have  always  been  blanks  here  at  our  meetings  that  members  could  have 
if  they  wished.,  and  they  are  still  here.  Our  Secretary  could  send  out 
some.  I  suppose,  without  much  trouble. 

The  President.    We  will  now  hear  the  result  of  the  election. 

Air.  Richards.    Air.  President.  I  make  the  following  report :  — 

Whole  number  of  votes  cast  for  President,  86.  Air.  L.  AL  Butler 
has  8-.  T.  B.  Purves,  Jr.,  i.  All  the  other  names  on  the  ticket  received 
the  full  vote. 

The  President.  Gentlemen,  you  have  heard  the  report  of  the  tell- 
ers, and  the  ticket  as  printed  is  elected.  For  my  own  part,  I  wish  at  this 
time  to  thank  you  for  this  expression  of  confidence  in  me,  not  that  I 
think  you  could  not  have  got  a  still  better  man  to  preside,  or  who  might 
do  more  for  your  interest  than  I  can  do.    But  I  will  say  right  here,  I 


SCHENECTADY  I OCOMOTIVE  WORKS 

SCHENECTADY,  NEW  YORK. 


FiHE  *      *  op « oHDijiftHV  -  shapes 

flliWAVS  Ifi  STOCI^. 
ORDERS  FILLED  PROMPTLY. 


The  above  locomotive  block  is  a  special 
high*gt*ade  quality,  and  can  be  removed 
to  clean  flues,  and  again  replaced. 
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will  do  the  best  I  can,  and  I  want  you  all  to  help  me.  Come  here  and 
attend  the  meetings  ;  take  part  in  them,  and  assist  in  matter  of  subjects  to 
be  discussed,  those  that  are  alive,  —  and  make  yourselves  alive,  and  make 
the  coming  year  a  prosperous  one,  both  as  regards  the  subjects  that  we 
take  up  here  for  instruction  and  any  others.  And  also  the  social  part, 
make  that  a  good  thing  by  your  presence.  I  do  not  know  that  I  have 
anything  more  in  particular  to  say. 

I  will  here  announce  the  subject  that  we  are  going  to  take  up  for  our 
April  meeting.  "Packing  for  Piston  Rods  and  Valve  Stems,  and 
Relative  Value  of  Different  Types  of  Slide  Valves."  Now,  there  is  a 
noble  chance  for  men  in  the  locomotive  department  of  railroads  to  air 
their  opinions  and  bring  out  all  the  new  ideas  they  may  have,  and  see 
what  we  can  learn.  We  shall  see  how  many  have  the  courage  to  come 
here  and  tell  us  of  some  of  their  experiences.  The  paper  to  be  read 
before  the  Club  this  evening  is  entitled  "  Along  a  Jamaica  Railway," 
by  Mr.  C.  W.  Willis. 

Mr.  C.  W.  Willis.  Gentlemen  of  the  New  England  Railroad  Club,  my 
paper  is  not  long.  I  have  only  attempted  to  picture  a  few  novel  sights 
and  scenes  along  the  line  of  the  Jamaica  Railway,  and  to  show  that  the 
railway,  even  in  this  somewhat  remote  and  not  very  widely  known  West 
India  Island,  is  by  no  means  an  institution  of  recent  date,  and  to  give 
some  idea  as  to  the  peculiar  methods  and  rather  antiquated  way  of  con- 
structing a  line  which  is  now  in  process  of  building  along  the  north 
coast  of  the  island.  I  did  hope  to  show  the  Club  a  series  of  original 
stereopticon  views,  but  found  it  was  not  practicable,  and  so  defer  that 
to  some  later  date,  perhaps. 

ALONG  A  JAMAICA  RAILWAY. 
By  C.  W.  Willis. 


From  necessity,  this  paper  must  be  devoid  of  technical  expressions 
typical  of  trained  railroad  men,  and  clothed  in  the  language  of  a  news- 
paper writer. 

In  speaking  of  the  Jamaica  Railway,  I  shall  endeavor  to  give  some 
information  about  the  curious  tropical  land  in  which  it  is  located  ;  but, 
to  me,  the  wonders  of  this  fair, Isle  of  the  Caribbean  are  so  nearly  inex- 
haustible that  I  shall  confine  myself  to  the  range  of  vision  from  the 
line  under  construction  at  the  time  of  my  last  and  recent  journey,  and 
from  the  car  windows  on  the  lines  now  being  operated. 

It  may,  however,  prove  desirable  to  allude  briefly  to  the  geographical 
position  of  Jamaica,  and  to  its  climatic  and  physical  characteristics.  The 
Island  is  situated  between  seventeen  degrees  forty-three  minutes  and 
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eighteen  degrees  thirty- two  minutes  north  latitude,  and  seventy-six  de- 
grees eleven  minutes  and  seventy-eight  degrees  twenty  minutes  fifty  sec- 
onds west  longitude.  It  is  located  ninety  miles  south  of  Cuba,  100  miles 
west  of  San  Domingo  and  Haiti,  445  miles  north  of  Cartegena  in  the 
South  American  Republic  of  Colombia,  and  540  miles  from  Colon.  All 
the  Mexican  states  and  Cuba  are  far  to  the  north  of  Jamaica,  and  those 
Central  American  countries  opposite  to  the  west  are  Honduras, 
Guatemala  and  Costa  Rica. 

Thus  it  is  seen  that  Jamaica  is  located  in  the  heart  of  the  tropics, 
in  the  midst  of  the  blue  Caribbean.  The  nearest  part  of  the  Con- 
tinent of  America  to  Jamaica  is  Cape  Gracios  a  Dios  (Cape  Grace  of 
God,  in  the  Spanish  vernacular),  in  the  Mosquitto  Territory,  310  miles 
to  the  west. 

Jamaica  is  extremely  mountainous,  terrace  upon  terrace  of  ranges 
rising  one  above  the  other  as  we  proceed  inland  from  the  coast,  their 
summits  draped  with  fleecy  clouds,  crowded  together  in  an  apparently 
incomprehensible  jumble  to  the  loftiest  elevation  of  the  Island,  —  Blue 
Mountain  Peak,  —  which  is  7,360  feet  high.  These  mountains  are  inter- 
sected by  deep  gorges  and  narrow  passes  through  which  rush  almost 
countless  swiftly  flowing  streams  ;  while  at  the  higher  altitudes,  broad, 
level  savannas  or  grazing  lands  are  met  with.  These  mountains  from 
the  coast  to  the  highest  peak  are  clothed  with  the  densest  and  most 
luxuriant  tropical  verdure.  This  very  mountainous  character  is  typical 
of  all  the  West  Indian  islands,  and  the  underlying  foundation  is  com- 
posed of  igneous  or  volcanic  rocks,  which  are  overlaid  by  several 
formations,  the  chief  of  which  is  a  soft,  calcareous  limestone  rock,  of 
coral  origin,  — and  this  soft  coral  rock  is  the  one  which  the  railway 
engineers  principally  have  to  encounter. 

It  must  be  borne  in  mind  that  Jamaica  is  a  British  possession,  and 
one  of  her  oldest  colonies  in  the  new  world  ;  and  when  the  American 
Colonies  were  struggling  for  independence,  Jamaica  was  an  island  rich 
in  the  production  of  sugar  and  that  beverage  which  has  made  her  name 
famous  the  world  over. 

The  original  Jamaica  railway  was  incorporated  in  1843,  to  build  aline 
from  Kingston,  the  present  capital,  to  Spanish  Town,  the  old  capital,  a 
distance  of  twelve  miles.  This  line  was  opened  for  traffic  in  November, 
1854,  and  an  extension  to  Old  Harbor,  eleven  miles  distant,  was  opened 
in  July,  1869.  In  1877  the  Colonial  Government  of  Jamaica  bought 
the  line  from  the  controlling  company  and  made  many  improvements 
in  the  roadbed  and  equipment.  The  permanent  way  was  relaid  and 
ballasted,  steel  rails  were  substituted  for  iron,  old  wooden  bridges  and 
draws  were  replaced  by  bridges  with  concrete  abutments  and  wing  walls, 
wrought  iron  superstructures,  and  new  arches  were  built  of  concrete. 
Several  new  stations  were  also  built. 
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These  historical  details  may  seem  uninteresting,  but  they  are  almost 
necessary  to  bring  me  to  a  later  date,  that  of  my  first  visit  in  1890,  and 
my  second  in  1895. 

In  December,  1881,  a  contract  was  given  out  for  the  extension  of 
the  line  from  Old  Harbor  to  Porus,  in  a  northwesterly  direction  toward 
the  interior,  a  distance  of  twenty-four  and  one  half  miles,  and  in  the 
following  January  the  work  of  construction  was  begun.  This  line  was 
opened  for  traffic  in  March,  1885. 

A  branch  from  Spanish  Town  to  Evarton,  forty-four  and  one  half 
miles,  was  next  built,  and  opened  in  August,  1885.  It  was  on  this 
latter  division  that  I  had  my  first  experience  on  a  Jamaica  railway,  in 
November,  1890,  the  lines  of  which  I  have  thus  far  spoken  being  then 
the  only  ones  in  operation.  Indeed,  no  further  work  was  at  that  time 
in  progress. 

In  1889  the  West  Indian  Improvement  Company,  composed  of 
American  capitalists,  was  formed  to  purchase  the  railway  from  the 
Jamaica  Government,  and  on  January  1,  1890,  the  Company  took  formal 
possession.  Up  to  and  at  this  time,  the  English  style  of  rolling  stock  only 
was  used,  — miserable  little  rattle-traps  of  compartment  cars,  and  small 
locomotives  looking  somewhat  like  parlor  stoves.  These  same  engines 
and  cars  are  still  in  use  on  the  Evarton  branch,  for  the  reason  that  so 
small  are  the  numerous  tunnels  under  the  palm-covered  mountains,  they 
will  not  permit  American  built  cars  to  pass  through.  But  on  the  other 
portions  of  the  system,  already  mentioned,  American  engines  and  com- 
fortable American  cars  are  in  use. 

I  will  here  depart  a  little  from  my  subject  in  a  strict  sense,  and  try  to 
describe  my  ride  from  Evarton  to  Kingston,  something  over  forty  miles. 
The  little  station  stands  in  the  midst  of  a  grove  of  cocoanut  palms.  It 
is  a  light,  airy  structure,  with  a  wide  portico  at  one  end.  The  station 
officials,  ticket  agent  and  telegraph  operator  are  all  black,  and  all 
extremely  courteous,  an  indication  that  Jamaica  railways  have  attained 
one  condition  which  thus  far  has  been  but  a  dream  and  a  flight  of 
imagination  with  regard  to  American  railways,  too  altogether  improbable 
to  be  realized  either  in  this  or  the  next  century ;  and  I  refer  in  no  way 
to  officials  and  railway  men  holding  positions  such  as  those  occupied  by 
members  of  this  Club. 

The  little  train  stood  on  the  track  a  short  distance  away,  ready  to  back 
down  for  the  passengers.  The  cars  were  small  and  very  light,  and  the 
wheels  all  had  spokes  like  carriage  wheels  ;  the  cars  were  old  and  showed 
the  ravages  of  the  climate,  and  were  almost  devoid  of  paint,  both  inside 
and  out.  They  are  divided  into  compartments,  and  there  are  first  and 
second  class  carriages.  For  the  benefit  of  any  who  may  in  the  future 
travel  in  Jamaica,  I  will  explain  that  the  difference  between  first  and 
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second  class  is  largely  a  choice  of  "  niggers."  In  the  first  class  coach 
the  passengers  will  probably  wear  shoes,  and  there  are  very  thin  cushions 
on  the  seats  ;  while  in  the  second  class,  the  passengers  are  barefoot  and 
there  are  no  cushions.  But  the  difference  is  slight,  so  save  your  money 
and  ride  second  class.  The  cars  are  entered  at  the  side,  and  the  seats, 
two  in  each  compartment,  face  each  other,  so  if  the  compartment  is 
full  a  part  of  the  passengers  must  certainly  ride  backward.  A  running 
board  extends  along  each  side  of  the  car. 

The  tiny,  English-built  engine,  though  the  road  is  standard  gauge, 
stood  blowing  off  steam  furiously,  and  the  black  engineer  and  fireman 
lounged  lazily  in  the  cab  — for,  owing  to  the  torrid  climate,  the  engines 
are  provided  with  cabs.  Soon  the  engine  was  coupled  to  the  cars  and 
the  train  backed  down  to  the  station.  Then  the  shrill  whistle  began  to 
blow  and  it  blew  steadily  for  about  two  minutes.  I  was  told  that  it  is 
customary  to  blow  the  whistle  two  minutes,  fifteen  minutes  before  it  is 
time  for  the  train  to  start,  though  it  seemed  to  me  to  be  just  the  other 
way.  There  is  no  bell  on  the  engine.  Soon  we  were  seated  in  our 
compartment,  as  good  luck  would  have  it  being  the  sole  occupants,  — 
myself  and  wife,— and  the  starting  time  arrived.  The  black  conductor 
blew  a  small  whistle,  the  engineer  answered  with  a  shrill  blast,  and 
away  we  rattled  over  this  curious  West  Indian  road,  winding  across  the 
plain  of  St.  Thomas  in  ye  Vale,  between  the  green  hills,  over  high  via- 
ducts, past  groves  of  palms  and  fields  of  cane,  banana  and  plantain 
plantations  and  mangrove  swamps,  every  now  and  then  seeing  a  great 
black  bee-hive  like  structure,  fully  as  large  as  a  bushel  busket,  perched 
high  in  some  great  tree,  the  home  of  the  tree  or  nest-building  ants.  We 
stopped  at  frequent  stations  about  which  congregated  people  of  all 
sizes,  colors  and  conditions  of  life,  some  of  them  in  astonishingly  abbre- 
viated costumes  ;  and  at  one  of  these  stations,  the  last  before  we  entered 
the  first  of  the  many  tunnels,  we  heard  the  sound  of  feet  on  the  roof  of 
the  car,  and  were  somewhat  amused  to  see  a  lighted  lamp  lowered  down 
through  a  hole  in  the  roof  —  reminding  the  passengers  to  make  ready 
for  the  tunnel.  Away  again  we  sped,  half  of  the  time  going  at  a  tre- 
mendous speed  by  the  force  of  gravity  alone,  until  we  saw  the  blue 
Caribbean  spread  out  before  us,  soon  reaching  the  city  of  Kingston. 

I  will  now  refer  briefly  to  the  operations  of  the  American  company,  — 
the  West  Indian  Improvement  Company,  —  which  at  the  present  time 
controls  the  road.  The  work  of  extending  the  line  was  immediately  begun, 
and  in  January,  1891,  the  line  was  opened  for  traffic,  twelve  and  one  half 
miles  from  Porus,  and  in  March,  1892,  trains  were  run  on  eighteen  more 
miles.  In  1894  the  railway  was  finished  to  Montego  Bay,  on  the  north 
coast,  the  main  line  running  from  Kingston  to  Montego  Bay  being 
105  1-2  miles  long. 
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And  now  I  come  to  what  is  known  as  the  Port  Antonio  extension,  in 
process  of  construction  at  the  time  of  my  visit  in  October  last,  most  of 
which  will  be  open  to  traffic  in  about  three  months  from  this  time. 
Port  Antonio  is  the  greatest  banana  shipping  port  of  Jamaica,  and  is  the 
headquarters  of  the  colossal  Boston  Fruit  Company,  whose  weekly 
steamers  sail  from  Boston  to  that  port  and  whose  plantations  stretch 
along  the  eastern  end  of  the  island  for  more  than  one  hundred  miles  of 
coast  line.  The  terminal  station  has  been  constructed  here,  and  it 
stands  where,  at  the  time  of  my  visit  in  1890,  was  only  a  spongy  morass. 
This  swamp  has  since  been  largly  reclaimed  by  planting  cocoanut  palms. 
A  great  number  of  wooden  piles  were  driven  down  very  close  together, 
one  above  another,  until  a  solid  foundation  was  secured  for  the  station. 
The  imported  labor  brought  out  by  the  Company  consists  of  Italians, 
with  American  superintendents.  As  the  climate  of  Jamaica,  though 
healthy  in  most  parts  of  the  island,  is  divided  into  wet  and  dry  seasons, 
the  climate  of  the  coast,  in  many  places,  is  very  trying  for  all  but  the 
native  blacks,  and  as  they  are  not  to  be  depended  upon  to  any  great 
extent  Italians  were  brought  to  the  island.  The  white  people  suffered 
greatly  from  the  coast  fever,  and  many  died.  I  remember  one  poor 
fellow,  down  with  the  fever,  whom  I  called  to  see  while  at  Annatto  Bay. 
He  was  bravely  struggling  against  it,  but  he  died  before  I  sailed  for  home. 

From  Port  Antonio,  the  line  now  being  constructed  runs  westward 
along  the  coast,  now  close  to  the  water's  edge,  and  now  high  up  along  a 
narrow  shelf  cut  out  of  the  white  coral  rock,  to  Annatto  Bay.  All  the  stone 
used  for  ballasting  purposes  is  the  soft  rock  of  which  I  have  spoken,  and 
it  is  all  broken  up  into  small  pieces  by  native  black  women.  They  sit 
along  the  line,  upon  heaps  of  broken  stone,  sheltered  from  the  powerful 
sun's  rays  by  rude  shelters  of  palm  leaves,  and,  day  after  day,  pound 
away  at  the  soft  stone  with  hammers,  breaking  it  into  small  fragments. 
They  are  paid  so  much  a  barrel  for  the  work,  and  earn  from  nine  pence 
to  one  shilling  a  day,  eighteen  cents  to  twenty-four  cents.  All  this 
ballasting  material  is  distributed  along  the  roadbed  by  these  women, 
who  carry  it  in  small  round  baskets  and  trays,  each  holding  from 
twenty-five  to  fifty  pounds.  Not  only  this,  but  every  mile  of  railroad  in 
Jamaica  was  constructed  in  this  manner;  and  not  only  is  this  stone 
ballast  all  carried  on  their  heads  by  these  women,  but  every  particle  of 
the  material  for  embankments,  and  all  the  gravel  and  filling  material,  — 
and  at  Annatto  Bay  I  saw  long  lines  of  black,  barefooted  and  bareheaded 
women  carrying  sand  from  the  seashore  to  the  line  of  the  road  a 
quarter  of  a  mile  away.  These  women  seem  perfectly  happy,  and  are 
always  talking  and  laughing.  But  they  will  do  a  wonderful  amount  of 
work  in  a  day,  and  the  reason  for  employing  them  is  because  it  is 
cheaper  for  the  same  amount  of  work  done  than  by  any  other  way. 
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The  ties  are  all  brought  from  the  United  States,  as  are  the  rails, 
which  are  steel,  of  what  weight  I  do  not  know,  but  I  should  think 
somewhat  lighter  than  those  recently  laid  on  the  Western  Division  of 
the  Boston  &  Maine,  and  about  like  those  to  be  found  on  the  Maine 
Central  road  at  the  present  time. 

From  Annatto  Bay,  where  the  line  leaves  the  coast,  to  Spanish  Town 
on  the  south  coast,  the  road  passes  through  a  hilly,  mountainous  and 
very  broken  country,  and  heavy  work  was  encountered  in  the  construc- 
tion, necessitating  many  tunnels  and  viaducts,  there  being  twenty-three 
tunnels  within  a  very  few  miles.  But  the  rock  is  so  soft  that  but  little 
blasting  is  required,  most  of  the  tunneling  being  accomplished  with  picks. 
The  interior  walls  and  roofs  of  the  tunnels  are  reinforced  by  timber 
superstructures,  filled  in  with  English  Portland  cement.  About  ninety- 
eight  bridges  and  fully  arch  culverts  are  required  on  the  sixty-one  miles 
of  this  extension— none  of  them,  of  course,  being  of  great  length. 

The  line,  when  completed,  will  be  equipped  with  American  rolling 
stock ;  and  while  the  traffic  will  be  largely  of  a  mercantile  character,  I 
look  forward  to  my  next  visit,  when  I  can  make  a  comfortable  trip  at  a 
reasonable  expense  between  Annatto  Bay  and  Kingston,  a  distance  of 
thirty-one  miles,  instead  of  paying  three  pounds,  fifteen  dollars,  for  a 
team  to  take  me  that  distance,  as  on  my  recent  journey. 

The  President.  Gentlemen  of  the  Club,  you  have  heard  this  paper 
that  has  been  read  by  Mr.  Willis.  I  am  ready  to  hear  any  motion 
which  mav  be  offered. 

Mr.  Adams.  Mr.  President,  it  has  been  a  very  interesting  paper, 
and  I  move  we  extend  Mr.  Willis  a  vote  of  thanks. 

(The  motion  was  seconded  and  carried.) 

The  President.  Is  there  any  other  business  to  come  before  this 
Club? 

Mr.  Adams.  Mr.  President,  I  rise  to  make  a  motion,  but  before  I 
make  the  motion  I  want  to  make  an  explanation  or  sort  of  preamble,  in 
regard  to  the  election  of  our  officers.  It  has  been  somewhat  of  an 
unwritten  law  among  us  that  our  officers  should  hold  their  places  for 
two  years  in  succession.  It  has  been  the  practice  ever  since  the  Club 
was  organized  ;  but  we  have  had  a  good  many  really  smart  young  fellows 
here  among  us  who,  I  suppose,  are  ambitious  to  preside  over  this  Club, 
and  I  think  it  is  well  to  give  them  an  opportunity,  and  we  should  double 
the  opportunities  if  the  office  is  not  held  but  one  year.  Now,  I  would 
make  a  motion,  Mr.  President,  that  from  this  time  forth  our  presiding 
officers,  the  President  and  Vice-President,  I  will  confine  it  to  them,  —  I 
was  going  to  say  disfranchise  them,  but  I  mean  that  they  shall  not  be 
subjects  of  election  again  ;  that  they  be  confined  to  one  year's  service. 
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It  seems  to  me  that  it  would  give  our  members  a  little  better  oppor- 
tunity to  hold  the  positions.  I  know  that  some  of  them  would  like  to 
fill,  and  can  fill,  the  places  with  honor,  and  consequently  I  make  this 
motion  to  accomplish  that  object.  I  do  not  know  how  the  rest  of  them 
feel  about  it.  I  have  talked  with  but  a  few,  but  it  has  been  suggested  by 
a  few  that  we  adopt  something  of  this  character.  We  concluded  it 
would  be  hardly  fair  to  do  it  without  a  vote,  and  I  would  make  this 
motion,  that  from  this  time  forth  the  office  should  only  be  held  by  a 
person  one  year.  1  would  also  make  another  suggestion  in  the  hope 
that  it  may  create  a  little  enthusiasm,  that  there  be  two  tickets  in  the 
field  every  time,  one  by  a  nominating  committee  and  the  other  by  a 
an  independent  nomination,  if  somebody  will  take  the  responsibility  of 
making  it.  {Applause.) 

The  President.  I  would  say  to  the  Club  that  this  matter  which  Mr. 
Adams  has  just  brought  before  the  Club  was  suggested  by  me  to  Mr. 
Adams  to  be  put  in  force  at  this  time.  I  said  that  I  was  perfectly  will- 
ing to  vacate  in  favor  of  a  successor ;  in  fact,  I  would  be  as  willing  to 
do  that  as  not.  I  do  not  know  whether  it  was  out  of  spite  or  not  I 
was  renominated.  I  have  been  out  to  see  him  twice,  and  he  was  not 
there. 

Mr.  Adams.    I  was  getting  ready  to  go  away. 

The  President.  It  is  moved  and  seconded  that  in  the  future  the 
office  of  President  and  Vice-President  be  held  by  the  same  person  one 
year ;  that  is,  they  are  not  to  be  re-elected  to  a  second  term. 

Mr.  R.  J.  Davidson.  Do  I  understand  they  are  not  eligible  to  the 
office  again,  or  should  not  hold  office  for  two  successive  years? 

Mr.  Adams.  The  idea  was  that  they  were  not  to  be  eligible,  for  the 
reason,  as  I  said  before,  that  we  have  so  many  young  men  here  that  we 
want  to  see  put  in  the  office  of  President.  I  think  it  is  their  right  to 
claim  it,  and  it  would  be  fair  for  us  to  give  them  an  opportunity  to  pre- 
side over  the  Club,  and  we  cannot  do} it  if  we  re-elect  the  old  officers. 
It  would  take  a  good  many  years,  and  they  would  die  off  before  that 
time. 

Mr.  Richards.  Mr.  President,  I  think  it  is  a  good  idea  to  give  them 
all  an  opportunity,  but  judging  from  our  Secretary's  report,  some  of 
them  will  have  to  wait  about  four  hundred  years  before  their  turn  comes. 

Mr.  Adams.    They  will  have  to  take  their  chance  on  that. 

Mr.'  Chamberlain.  Mr.  President,  we  might  as  well  do  this  right.  I 
am  perfectly  in  accord  with  Mr.  Adams,  but  I  do  not  see  how  he  can 
do  that ;  I  do  not  believe  he  can,  and  I  would  make  an  amendment 
to  Mr.  Adams'  motion.  The  motion  would  be  something  like  this,  that 
it  is  the  sense  of  this  Club  that  it  it  is  unwise  and  inexpedient  to  re- 
elect the  President  and  Vice-President  for  a  second  successive  term. 
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Mr.  Adams.  Mr.  President,  I  think  Mr.  Chamberlain  has  put  the 
thing  in  far  better  language  than  I  did,  more  grammatical  and  better 
expressed. 

Mr.  Chamberlain.  That  comes  with  very  good  grace  from  Mr. 
Adams,  considering  that  he  coupled  me  with  himself  and  called  us  both 
two  illiterate  persons  not  long  since.  {Laughter^) 

(The  motion  of  Mr.  Chamberlain  was  seconded  and  adopted.) 
The  President.    Is  there  any  other  member  of  this  Club  or  visitor 
who  has  anything  to  say  for  the  benefit  and  interest  of  the  Club?    If  so, 
now  there  is  an  opportunity. 

Mr.  W.  W.  Whitcomb.  Mr.  President,  I  have  been  a  member  of 
this  Club  for  two  years.  I  have  no  disposition  to  come  before  the  Club, 
but  I  suppose  I  have  the  right  to  claim  that  my  father  wrote  the  first 
article  that  was  ever  published  on  railroads  in  this  country.  It  has  been 
discussed  in  the  papers  a  great  deal.  I  have  the  original  documents 
right  here  in  Boston.  I  have  a  letter  in  my  pocket  that  was  written  m 
1868,  when  the  gentleman  was  seventy-six  years  old,  relating  to  railroads, 
and  I  will  take  but  a  few  moments  to  read  it..  I  think  there  are  matters 
in  it  that  will  interest  the  members  of  this  Club,  if  you  care  to  hear  the 
letter  read.  I  think  I  have  carried  this  letter  since  1868.  It  was  writ- 
ten on  the  occasion  of  holding  a  railroad  meeting  here  in  Boston,  the 
old  Ogdensburg  North  Transportation  Co.  I  wrote  making  some  in- 
quiries about  that,  and  called  out  this  letter.  I  might  also  add  that  this 
gentleman  made  a  trip  through  that  northern  country  with  T.  P.  Chan- 
dler and  Judge  Hopkins  of  Ogdensburg  before  the  road  was  ever  sur- 
veyed. He  went  very  much  as  Mr.  Coffin  went  out  over  the  Northern 
Pacific  route. 

"  While  I  do  indeed  rejoice  in  the  recent  movements  of  this  genera- 
tion of  American  Merchants,  Forwarders  and  R.R.  Companies  to  expand 
the  Internal  Trade  and  Commerce  of  our  Heaven  favored  country,  my 
mental  capacities  do  not  readily  supply  the  recollections  for  which  you 
ask.  And  yet  I  love  to  recur  to  a  period  when  more  than  sixty  years 
ago  I  began  to  become  awakened  to  the  vastness  of  our  Western  domain 
—  its  Lakes,  Rivers,  luxuriant  productive  soils,  and  capacities  for  settle- 
ment. The  Boston  newspapers  of  1805  to  1808  had  acquainted  me  with 
the  expedition  of  Captains  Lewis  and  Clark,  under  President  Jefferson's 
illustrious  patronage,  to  explore  die  Louisiana  purchase  up  the  Missouri 
River  and  in  search  of  the  head  branches  of  the  <  Columbia '  or  Oregon, 
and  down  thence  to  the  Pacific  Ocean.  About  1807  their  return  and 
Reports  announced  the  success  of  their  Enterprise  and  two  volumes 
compiled  from  their  Journals  were  published.  1  date  my  own  first  per- 
ception and  forecast  of  the  future  grandeur  of  our  American  Republic 
with  devout  thanksgiving,  to  the  perusal  of  those  volumes. 
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"  In  1809  I  became  a  traveller,  and  soon  had  visited  the  New  England 
States,  and  three  of  the  Middle  States;  then  the  old  Southern  States; 
and  in  1818,  went  into  Ohio,  Indiana,  Illinois,  Missouri,  Kentucky, 
Tennessee,  and  Alabama.  My  mind  was  filled  with  the  ideas  of  Canals 
and  Roads  by  which  intercommunication  between  these  and  our  Eastern 
Cities  could  become  facilitated. 

« 1  had  read  everything  I  could  from  the  noble  DeWitt  Clinton's  pen, 
on  Internal  Improvements  in  his  own  New  York,  and  explored  the  line 
of  his  Canal.  I  had  conversed  with  Elkanah  Watson,  one  of  his 
Engineers,  and  had  called  on  Mr.  Clinton  himself  on  this  subject.  In 
1820  to  1822,  I  had  written  articles  in  the  Edwardsville  (111.)  'Spectator,' 
edited  by  Hooper  Warren,  in  suggestions  of  Canal  connexions  between 
that  and  the  other  portions  of  the  northwestern  territory,  and  advocated 
this  in  public  Debating  Societies. 

"In  1824  (possibly  earlier)  I  commenced  writing  on  these  subjects  m 
the  '  Boston  Patriot.' 

"The  object  of  these  articles  was  to  induce  my  native  state  (Massachu- 
setts) to  survey  a  route  for  a  Canal  from  Boston  to  Albany,  N.  Y.  While 
urging  this  project,  I  received  from  Washington  a  Report  of  a  gentle- 
man who  had  been  sent  to  Europe  to  examine  Canals,  &c,  with  a  view 
to  the  interests  of  Pennsylvania  between  Philadelphia  and  Pittsburg, 
and  herein  got  my  first  idea  of  Railroads  or  Railways. 

"  I  then  believed  that  such  work  should  be  constructed  by  the  State 
and  Federal  Governments,  and  with  exclusive  reference  to  the  general 
welfare. 

"  I  could  not  perceive  the  statesmanship  of  entrusting  to  Corporations, 
Brokers'  Boards,  &c,  the  development  of  great  national  Interests  and 
Enterprises,  when  we  had  a  Federal  Government  established  for  the 
especial  achievement  of  those  grand  Results. 

"  The  formation  of  Boards  of  Trade,  Commerce,  Navigation,  and 
Internal  Transportation  —  the  Conventions  like  that  of  last  week 
at  Boston,  awaken  new  hope.  Accept  my  feeble  but  hearty  cheer. 
Allow  me  to  congratulate  you  one  and  all.  Collect  statistics,  compare 
ideas  and  propositions,  talk  over  all  your  respective  interests  and  wants, 
acquaint  yourselves  with  one  another,  and  then  tell  Congress,  the  Nation, 
and  the  World  what  you  demand.  Be  assured  that  the  interests  of  the 
whole,  Farmers,  Manufacturers,  Forwarders,  Exporters,  and  every  other 
useful  class  of  fellow  citizens,  will  be  advanced  by  united  and  concen- 
trated counsel  and  action. 

"  Say  to  your  friends  of  the  Northern  Transportation  and  Ogdensburg 
and  Champlain  R.R.  Company,  that  though  I  am  chilled  by  the  frosts 
of  age  and  winter,  I  watch  their  movements  with  intense  interest  and 
hope.    Should  I  be  permitted  to  hunt  up  my  old  papers  and  corres- 


31 


J  CAMBRIA  IRON  COMPANY,  ftfjlpffffl<  Driving,  Tnick 
r  General OFFicE,PHiLADELPHiA  PA.i^^«5<^?t"  Axles,  Pisto 

I  30 FT  STEEL  V,    V  SALES  AGENT       >/  BENT 

|  :     ;  ARCH  BARS_      ^3  WA^STRE DR,LLeD 

$  ■  '   _  •  -  : 

-     ^  :  > »r«m..'i.l..i  i-i.,H...,V*l  M»  _.i 


t 


New  York  Office  for  Kails  and  Fastenings,  33  Wall  St. 


PEERLESS  RUBBER  MANUFACTURING  CO., 

Manufacturers  of  FINE  MECHANICAL  RUBBER  GOODS  FOR  RAILROAD  EQUIPMENT. 


970  OLD  COLONY  BUILDING, 
CHICAGO,  ILL. 


16  WARREN  STREET, 
NEW  YORK. 


The  Safety  Car  Heating  and  Lighting  Co., 

160  BROADWAY,   NEW  YORK. 

HEATING  SYSTEM.  —  By  Hot  Water  circulation  and  direct  Steam  with  Regu- 
lating Devices.  Reliable  and  Uniform  Heat.  Economical  and  Rapid  Circulation. 
Gibba  Automatic  Coupler  of  Westinghouse  type,  absolutely  steam  tight. 

LIGHTING  SYSTEM.  —  The  Celebrated  Pintsch  Compressed  Oil  Gas  method. 
In  use  on  over  65,000  cars  in  Europe  and  America.  Adopted  by  the  U.  S.  Light- 
house Board  for  lighting  Buoys.  The  Best,  Most  Economical  and  only  Safe  Light 
for  Railroad  purposes.  In  Brilliancy  and  Cleanliness  unsurpassed. 

A.  W.  SOPER,  President.  C.  H.  HOWARD,  Secretary. 

ROBERT  ANDREWS,  Vice-President.  W.  R.  THOMAS,  Treasurer. 

ROBERT  M.  DIXON,  Mechanical  Engineer. 


CONSOLIDATED 


Steam  and  Hot  Water  Systems 
Sewall  Couplers 


CAR-HEATING  CO 


Electric  Heaters  for  Street  Cars 
Compressed  Oil  Gas  Lighting 
Pope  System 


ALBANY  N  Y 


32 


pondence,  and  post  up  my  memory,  I  will  furnish  anything  in  my  power 
to  aid  them.  You  are  aware  that  I  have  preserved  somewhere  the 
papers  I  wrote  and  published  when  my  excellent  friend,  the  Hon.  James 
G.  Hopkins,  first  visited  Boston  on  behalf  of  the  Ogdensburg  Railway 
project. 

"  I  wrote  a  series  of  papers  for  the  '  Boston  Recorder '  while  Rev.  Asa 
Rand  was  its  Editor,  on  Illinois,  which  I  wish  you  also  to  see  and  keep, 
as  they  probably  had  some  bearing  on  Internal  Improvements." 

I  will  say,  Mr.  President,  I  will  bring  in  those  papers  sometime.  I 
value  them  very  highly  and  keep  them  in  my  safe.  I  think  Mr.  Adams 
would  like  to  look  at  them.    I  think  they  go  back  to  1824. 

The  President.    Has  any  other  gentleman  anything  to  say  ? 

Mr.  Adams.  I  will  simply  say  that  I  have  been  very  much  interested 
by  Mr.  Whitcomb's  letter.  I  think  it  is  something  that  interests  any 
one  who  likes  to  hear  of  the  early  efforts  made  to  open  the  highways 
of  the  country.  And  I  think  it  would  be  very  desirable  indeed  if  Mr. 
Whitcomb  could  be  induced  to  give  those  old  papers,  or  put  them  in 
the  hands  of  some  of  our  present  railway  papers,  that  they  might  be 
printed,  so  that  the  younger  people  might  see  what  was  done  and  what 
the  labors  were  to  be  performed  in  constructing  the  railroads  of  the 
country.  I  borrowed  a  book  the  other  day  of  our  worthy  Treasurer 
that  goes  back  to  the  early  starting  of  railroads  in  this  country,  in  this 
section  particularly.  It  is  very  interesting  indeed.  I  have  read  a  good 
many  articles  in  it.  It  is  very  fine.  It  calls  up  reminiscences  of  the 
olden  times.  I  think  that  Mr.  Whitcomb  has  been  very  kind  in  intro- 
ducing that  letter  here  for  our  interest,  and  I  move  that  a  vote  of 
thanks  be  passed. 

(The  motion  was  seconded  and  adopted.) 

The  meeting  adjourned  at  9.30.    108  members  present. 
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Chief  Engineer  Maine  Central  R.R., 

Portland,  Mass. 

Ames,  Azele,  Jr., 

B.  &  M.  R.R., 

Boston,  Mass. 

Appleyard,  William  P., 
Gen'l  Foreman  Car  Dept.,  N.Y..N.H.  &  H.  R.R., 
Kneeland  St.,  Boston,  Mass. 

Arey,  S.  R., 

Gen'l  Foreman,  B.  &  M.  R.R-  Car  Shops, 

Salem,  Mass. 


Ashton,  Frank  G., 

Signal  Department,  B.  &  M.  R.R.. 

Boston,  Mass. 

Ashton,  Albert  C, 

Care  of  Ashton  Valve  Company, 

271  Franklin  St.,  Boston,  Mass. 

Averill,  A.  B, 

108  Austin  Street, 

Cambridgeport,  Mass. 

Baker,  Charles  F., 

M.  M.,  West  End  Street  Railway, 

Albany  St.,  Boston,  Mass. 

Baker,  E.  W-, 

29  Vernon  Street, 

Brookline,  Mass. 

Barber,  A.  G., 

Cor.  Pearl  and  Purchase  Streets, 

Boston,  Mass. 


Barbev,  F.  A., 


[52  Federal  Street, 


Boston,  Mass. 


Barnard,  F.  E.. 


Oliver  Street, 


Boston,  Mass. 


Barnes,  C.  H., 

Division  M.  M.,  B.  &  A.  R.R. . 

Boston,  Mass. 

Barnes,  David  L., 

1750  Monadnock  Building, 

Chicago,  111. 

I  Barnett,  Stephen  I)., 

Iron  City  Tool  Works, 
258  Montclair  Ave.,  Newark,  N.J. 


Barrett,  A.  R., 


Boston,  Mass. 


Armstrong,  George  W., 

B.  &  A.  R.R. 


Boston,  Mass. 


Bartlett,  A.  V., 

Union  Station,  B.  &  M.  R.R., 

Boston,  Mass. 
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Revere  Rubber  Co. 

MANUFACTURERS  OF  A  HIGH  CLASS  OF 

AIR  BRAKE  HOSE.  STEAM  HEAT  HOSE, 
WATER  HOSE.  TENDER  HOSE. 

PACKING.  CASKETS.  ETC. 

BOSTON,  NEW  YORK,  BUFFALO,  PITTSBURGH,  CINCINNATI, 
CHICAGO,  ST.  LOUIS,  MINNEAPOLIS,  NEW  ORLEANS, 
SAN  FRANCISCO. 


GEOKGE  BC.  LLOYD, 

Central  Ironworks  Steel  and  Iron  Boiler  and  Tank  Plates, 

89  MASON  BUILDING,  BOSTON. 

UNIVERSAL/  STEEIy  IROIV  PLATES 

up  to  42  in.  wide,  3  in.  thick,  and  80  feet  long. 
SPECIAL  PLATES  FOR  LOCOMOTIVE  TENDER  SERVICE. 
PURE  GOLD  CHARCOAL  IRON  FOR  ENGINE  ROD  FORGINGS. 

AJME^RIOAJV   ROOFING   ANI>   BRIGHT  TI3V, 

fully  equal  to  "  M.  F."  and  Standard  English  brands. 
F»„  O-  Box  SSSS.  Telephone  1S16, 


ESTABLISHED  1853. 


INCORPORATED  1892. 


Swan  &  Finch  Company, 

REFINERS  AND  DEALERS  IN  OILS, 
1S1  MArrmrc  JLVapje>, 
NEW  YORK. 


ALDEN  S.  SWAN, 

PRESIDENT. 


CHAS.  N.  FINCH, 

V.   PRES'T  4.  TREAS. 


JAMES  C.  PEABODY, 

SECY  &  MANAGER. 


NATIONAL 

CAR  WHEEL 

CO. 

BUFFALO,  N.Y. 

STEEL 
TIRED 
WHEELS 
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Bartlett,  H., 

S.  M.  P.,  B.  &  M.  R.R., 

Boston,  Mass. 

Bates,  Edw.  C, 

Care  of  Crosby  Steam  Gage  and  Valve  Co., 

93  Oliver  St.,  Boston,  Mass. 

Benners,  Edwin  H., 

Care  of  E.  H.  Benners  Manufacturing  Co., 

Elizabeth,  N.J. 

Berg,  Walter  G., 

Civil  Engineer,  L.  V.  R.R., 
261  West  52nd  St.,  New  York  City. 

Bickford,  N.  B., 

N.  Y.,  N.  H.  &  H.  R.R., 

Kneeland  St.,  Boston,  Mass. 

Bishop,  R.  R.,  Jr., 

Care  of  L.  C.  Chase  &  Co., 
129  Washington  St.,  Boston,  Mass. 

Blanchard,  F.  W., 

70  Pearl  Street, 

Boston,  Mass. 

Blanchard,  W.  A., 

American  Steel  Casting  Company, 

Chicago,  111. 

Boutvvell,  Roland  H., 

P.  O.  Box  E  E, 

Lowell,  Mass. 

Bowker,  A.  L., 

Crosby  Steam  Gage  and  Valve  Co., 

93  Oliver  St.,  Boston,  Mass. 

Bradley,  Osgood, 


Brady,  D.  M. 


Brady,  J.  B., 


Worcester,  Mass 


100  Broadway, 

New  York  City. 

Havemeyer  Building, 

New  York  City. 


Brainerd,  J.  A., 

125  Milk  Street, 

Boston,  Mass. 

Brown,  J.  D., 

Bridgeport  Malleable  Iron  Co., 

Bridgeport,  Conn. 


Browne]],  F.  G. 


Muncie,  Ind. 


Buchannan,  E.  G., 

709  Havemeyer  Building, 

New  York  City. 


Bunker,  George  C, 

Foreman  Mach.,  N.  Y.,  N.  H.  &  H.  R.R., 

North  Plymouth,  Mass. 

Burget,  G., 

Care  of  Ramapo  W.  &  F.  Company, 

Ramapo,  N.Y. 

Burnett,  C.  C, 

Providence,  R.I. 

Burns,  W.  B., 

Burns  Automatic  Coupler, 

Syracuse,  N.Y. 

Burrall,  P.  S., 

Care  of  Barnum,  Richardson  Company, 

Lime  Rock,  Conn. 


Bursley,  W.  H. 


109  Milk  Street, 

Boston,  Mass. 

Bushnell,  E.  M., 

Care  of  Bushnell  Manufacturing  Co., 

Easton,  Pa. 


Butler,  L.  M. 


Providence,  R.I. 


Buxton,  F.  J., 

N.  E.  Machine  Company, 

47  Beverly  St.,  Boston,  Mass. 

Calhoun,  W.  S., 

Agent  Brussels  Tapistry  Company, 

Chauncey,  N.Y. 

Carey,  George  H., 

1  Broadway, 

New  York  City. 

Carey,  Thos.  F., 

315  Exchange  Building, 

Boston,  Mass. 

Carter,  F.  H., 

Care  of  A.  &  E.  Burton, 
21  Exchange  St.,  Boston,  Mass. 

Casey,  Fred  A., 

Care  of  Ash  ton  Valve  Company, 

271  Franklin  St.,  Boston,  Mass. 


Chace,  A.  M., 


Pearl  Street, 


Boston,  Mass. 


Chain,  E.  E., 


6  Braintree  Street, 

Allston,  Mass. 

Chamberlain,  J.  T., 

Master  Car  Builder,  B.  &  M.  R.K., 

Boston,  Mass. 


CHARLES  SCOTT  SPRING  CO. 


PHILADELPHIA. 


Send  for  Order  Blanks. 


Elliptic  and  Spiral  Springs 

FOR  RAILROAD  CARS  AND  LOCOMOTIVES. 

CHICAGO:  ST.  LOUIS: 

1421  Monadnock  Block.  1402  Union  Trust  Building. 


The  Sherwin-Williams  Co. 

Paint  Manufacturers. 
Standard 

Paints  and  Colors  for 

Railway  Use. 

CLEVELAND. 
CHICAGO. 
NEW  YORK. 
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Chamberlin,  Eugene, 

757  Prospect  Avenue, 

Buffalo,  N.Y. 

Chapman,  J.  L., 

Supt.  and  Treas.,  Fitchburg  Mach.  Works, 

Fitchburg,  Mass. 

Chater,  John  A., 

132  Nassau  Street, 

New  York  City. 

Chesley,  H.  B., 

Division  Superintendent,  B.  &  A.  R.R., 

Boston,  Mass. 


Copeland,  Thomas, 

340  Maverick  Street, 

East  Boston,  Mass 


Copp,  C.  E. 


38  Farnham  Street, 

Lawrence,  Mass. 


Couch,  L.  C, 


Taunton,  Mass. 


Boston,  Mass. 


Clark,  Charles  S., 

6  Oliver  Street, 

Clark,  Ernest  W., 

47  Pearl  Street, 

Boston,  Mass. 

Clark,  S.  H., 

Division  Supt.'s  Office,  B.  &  A.  R.R., 

East  Albany,  N.Y. 


Clark,  W.  E., 


8  Oliver  Street, 

Boston,  Mass. 

Clement,  Waldo  P., 

147  Fulton  Street, 

New  York  City. 

Cliff,  Edward, 

39  Cortlandt  Street, 

New  York  City. 

Coghlan,  John., 

B.,  R.  B.  &  L.  R.R. 

Boston,  Mass. 

Collins,  R.  P., 

N.  Y.,  N.  H.  &  H.  R.R., 

Readville,  Mass. 

Collis,  Lloyd, 

Standard  Coupler  Company, 
1055  Fifth  Ave.,  New  York  City. 

Condon,  J.  P., 

Allston  Car  Shops,  B.  &  A.  R.R., 

Allston,  Mass. 


Courtney,.  W.  J., 

Care  of  Cleveland  City  Forge  and  Iron  Co., 

Cleveland,  O. 

Cowen,  J.  H.,  Jr., 

Inspector, 

Mechanicsville,  N.Y. 

Craig,  Andrew, 

Gen'l  Foreman,  B.  &  M.  R.R.  Car  Shops, 

Lawrence,  Mass. 

Creamer,  W.  G., 

19  Piatt  Street, 

New  York  City. 

Crisson,  George  A., 

115  Broadway, 

New  York  City. 

Curtis,  Francis  M., 

P.  O.  Box  1576, 

Boston,  Mass. 

Cutler,  William  F., 

General  Foreman,  B.  &  M.  Car  Shops, 

Lawrence,  Mass. 

Dale,  C.  H., 

Care  of  Peerless  Rubber  Co., 
16  Warren  St.,  New  York  City. 


Davidson,  R.  J., 
Dean,  F.  W., 


Hillburn,  N.Y 


Coolbaugh,  F.  W., 

256  Broadway, 

New  York  City. 

Coolidge,  G.  A., 

9  Cedar  Street, 

Charlestown,  Mass. 


Mechanical  Engineer, 

53  State  St.,  Boston,  Mass. 

Deane,  John, 

Foreman  B.  &  A.  R.R.  Shops, 

Boston,  Mass. 

DeArmond,  W.  C, 

Care  of  Trojan  Coupler  Company, 

49  Wall  Street,  New  York  City. 

Deitz,  George  A., 

Care  of  B.  &  A.  R.R., 

Allston,  Mass. 

DeGolyar,  Henry, 

Care  of  B.  8c  A.  R.R., 

Springfield,  Mass. 
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Cleveland  Twist  Drill  Co., 


ESTABLISHED  1874. 


21  Years'  Experience  Manufacturing 

TWIST  DRILLS  AND  TOOLS. 

New  York  Office,  99  Reade  St.    Factory,  CLEVELAND,  Ohio. 


THE 


MANUFACTURERS  OF 


PAINTS, 

CLEVELAND,  OHIO. 


The  Ohio  Locomotive  Injector 

Economical  in  Application. 

Interchangeable  with  the  principal  Injectors  in  use, 
incurring  no  expense  in  attaching  it. 

Frank  W.   Furry,  General  Manager, 

WORKS  : 

wadsworth,  o.  1302  Monadnock  Block,  Chicago. 


AMERICAN  BRAKE    BEAM  COMPANY. 

CHICAGO,  ILL. 

CENTRAL  STEEL  BRAKE  BEAM.  KEWANEE  BRAKE  BEAM. 
SGHOEN  STEEL  BRAKE  BEAM.         UNIVERSAL  BRAKE  BEAM 


E.  G.  BUCHANAN,  Eastern  Agent, 
HAVEMEYER   BUILDING,    26  CORTLANDT   ST.,    NEW  YORK. 
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Denver,  James, 

N.  Y.,  N.  H.  &  H.  R.R., 

New  Haven,  Conn. 

Derr,  W.  L., 

Supt.  Del.  Diy.  N.  Y.,  L.  E.  &  W.  R.R., 

Port  Jervis,  N.Y. 

DeRonde,  F.  S., 

2  Liberty  Street, 

New  York,  N.Y. 

Desoe,  A.  J., 

Box  325, 

Auburndale,  Mass. 

Desoe,  E.  G., 

B.  &  A.  R.R., 

Springfield,  Mass. 

Dixon,  Robert  M., 

160  Broadway, 

New  York  City. 

Dixon,  W.  F., 

Care  of  Rogers  Locomotive  Works, 

Paterson,  N.J. 

Dodge,  Israel  W., 

1 78  Devonshire  Street, 

Boston,  Mass. 

Dohse,  J., 

Care  of  J.  W.  Masury  &  Son, 

P.  O.  Box  1012.  New  York  City. 

Dowdell,  Augustus, 

Gould  Coupler. 
66  Broadwav,  New  York  City. 


Eddy,  F.  H., 

G,  F.  Car  Shops,  Fitchburg  R.R., 

Fitchburg,  Mass. 

Edmunds,  F.  W., 

Troy  Steel  and  Iron  Company, 

P.  O.  Box  133,  Troy,  N.Y. 


Ellis,  John  W 


YYoonsocket,  R.I. 


Drake,  W.  D., 
Drisko,  E.  I., 


73  Federal  St., 


Cleveland,  O. 


Boston,  Mass. 


Draper,  E.  \Y., 

Secretary  to  President,  B.  &  M.  R.R., 

Boston,  Mass. 

Duckering,  Chas., 

Division  Supt.'s  Office,  B.  &  A.  R.R., 

Boston,  Mass. 

Duffly,  T.  F., 

Care  of  Bigelow  &  Dowse, 

229  Franklin  St.,  Boston,  Mass. 


Ellis,  Wm.  F., 

620  Atlantic  Avenue, 

Boston,  Mass. 

Elmendorf,  J.  A., 

P.  O.  Box  1780, 

New  York  City. 

Ely,  Frederick  G., 

29  Broadway, 

New  York  City. 

Elwell,  C.  C, 

Division  Superintendent,  X.  E.  R.R., 

Norwich,  Conn. 

Emmons,  A.  P., 

Care  of  Boston  Car  Wheel  Company, 
420  Exchange  Bldg.,  Boston,  Mass. 

Estes,  S.  C, 

Care  of  H.  W.  Johns  Manfg.  Co., 

119  Federal  St.,  Boston,  Mass. 

Evans,  Geo.  F., 

Am.  Brake  Company. 
1207  Havemeyer  Bldg.,  N.  Y.  City. 

Evans,  R.  L.  T., 

Care  of  The  Fairbanks  Company. 

77  Milk  Street.  Boston,  Mass. 

Ferguson,  G.  A., 

M.  M.,  B.  &  M.  R.R.. 

Springfield,  Mass. 


Ferrin,  F.  M., 


Findlav,  J.  E. 


7  Arch  Street, 


Boston,  Mass. 


Durfee,  William  B.,  Jr., 
Eames,  E.  D., 


Warren,  R.I 
Watertown,  N.Y. 


10  Webster  Avenue. 

Allston,  Mass. 

Fisher,  Geo.  J., 

Purchasing  Agent,  Fitchburg  R.R., 

Boston,  Mass. 

Fisher,  Geo.  L., 

N.  Y.,  N.  H.&  H.  R.R., 

Roxburv,  Mass- 
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Cotton  Mops  &  Wicks, 

COTTON  WASTE, 
WOOL    PACKING  WASTE 

OF  ALL  QUALITIES. 

WENDELL  E.  TURNER,  Treasurer. 
FALL  RIVER,  MASS.,  U.S.A. 

F-A-GhE    BBOS.  CO. 

(Formerly  WILLIAMS,  PAGE  &  CO.) 

MANUFACTURERS  OF  AND  DEALERS  IN 

Railway  Supplies, 

Railway  and  Steamship  Lamps,  Car  Trimmings,  Burners 
and  Fine  Brass  Goods. 

OUR  " EUREKA"  CAR  LAMPS 

GIVE  MOKE  LIGHT  THAN  ANY  OTHER  LAMP  OR  CAR-LIGHTING 
DEVICE  MADE. 

227  to  233  Cambridge  St., 

Telephone  835.  BOSTON. 


R.  F.  HAWKINS'  IRON  WORKS, 

SPRINGFIELD,  MASS. 

Designers  and  Builders  of  BRIDGES,  ROOFS  and  TURNTABLES  of 
WOOD,  IRON  or  STEEL;  STEAM  BOILERS,  IRON  CASTINGS,  Etc. 


BOSTON  OFFICE, 
19  Pearl  St. 


R.  F.  HAWKINS,  PROPRIETOR. 
C.    H.    MULLIGAN,  SUPERINTENDENT. 
MACE  MOULTON,  ENGINEER. 


NEW  YORK  OFFICE, 
91  Liberty  St. 
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Fisher,  E.  G., 

With  Page  Woven  Wire  Fence  Company, 

21  Logan  Avenue,  Canton,  O. 


Fisher,  W.  N. 
Fletcher,  J.  B., 
Forbes,  S.  F.  H., 


Gloucester,  Mass. 


St.  Albans,  Vt. 


West  Newton,  Mass. 


Ford,  Charles  H., 

General  Foreman,  B.  &  M.  R.R., 

Worcester,  Mass. 

Ford,  Jerome, 

29  South  Main  Street, 

Concord,  N.H. 


Ford,  J.  M. 


B.  &  A.  R.R. 


Allston,  Mass. 


Ford,  O.  R., 

Chicago  Varnish  Company, 
Cor.  High  and  Pearl  St.,  Boston,  Mass. 

Forsythe,  Geo.  H., 

Care  of  Boston  Belting  Company, 
256  Devonshire  St.,  Boston,  Mass. 

Fraser,  Roland  C, 

120  Broadway, 

New  York  City. 

Frazier,  Geo.  H., 

Clerk,  S.  M.  P.,  B.  &  M., 

Boston,  Mass. 


Gibbs,  Z. 


French,  Aaron, 

French,  G.  L.  R., 

B.  &  M.  R.R., 


Pittsburg,  Pa. 


Boston,  Mass. 


French,  P.  W., 

70  Federal  Street, 

Boston,  Mass. 

Frye,  Charles  E., 

Superintendent  Laconia  Car  Company, 

Laconia,  N.H. 

Fuller,  C.  E.,  Jr., 

Supt.  Motive  Power,  C.  V.  R.R.  Co., 

St.  Albans,  Vt. 


4  Lenwood  Place, 


Boston,  Mass. 


Gerald,  R.  F., 

Care  of  S.  C.  Nightingale  &  Childs, 

134  Pearl  Street,  Boston,  Mass. 


Gilbert,  E.  A., 

Care  of  Southern  Pacific  R.R., 

Ogden,  Utah. 

Gifford,  Alden  I.,  Jr., 

no  Perkins  Street, 

East  Somerville,  Mass. 

Gilleland,  D.  J., 

Care -of  Flood  &  Conklin  Company, 

132  Chestnut  St.,  Newark,  N.J. 

Gilman,  John  H., 

B.  &  M.  R.R., 

Lawrence,  Mass. 

Gilpin,  Charles  L., 

Care  of  W.  Dewees  Wood  Company, 

McKeesport,  Pa. 

Gilpin,  F.  M., 

Care  of  Latrobe  Steel  Works, 
Bullitt  Building,  Philadelphia,  Pa. 

Goodrich,  Ira  B., 

N.  Y.,  N.  H.  &  H.  R.R., 
Kneeland  Street,  Boston,  Mass. 

Goodwin,  Fred  W., 

102  High  Street, 

Boston,  Mass. 

Gordon,  J.  T., 

M.  M.,  Concord  R.R.  Company, 

Concord,  N.H. 

Gowell,  W.  S., 

Car  Inspector,  B.  &  A.  R.R., 

S.  Framingham,  Mass. 

Graham,  B.  J., 

Foreman  Car  Shops,  B.  &  A.  R.R., 

Allston,  Mass. 

Graham,  J.  H., 

258  Washington  Street, 

Boston,  Mass. 


Gray,  Geo., 


Gray,  Peter, 


12  Marshall  Street, 


Boston,  Mass. 


[2  Marshall  Street, 

Boston,  Mass. 


Green,  Geo.  A., 

Train  Dispatcher,  B.  &  A.  R.R., 

Worcester,  Mass. 
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The  BUTLER  DRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
200,000  SET  NOW  IN  USE. 

Adopted  by  75  Railroad  and  Car  Companies;  Easily  Applied  ; 
An  Absolute  Spring  Protector ;   Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 


I*e>odk>r  Gray, 

12  MARSHALL  ST.,  BOSTON,  MASS., 

0"To5  Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OIL  CANS. 

Station,  Street  Switch,  Semaphore  and.  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 

ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 

129  Washington  Street,  338  Broadway, 

BOSTON.  NEW  YORK. 


Babeoek  Varnish  Gompaoy, 

MANUFACTURERS  OF 

Railway  Varnishes, 

154  PEARL  STREET,  BOSTON,  MASS. 
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Greene,  Geo.  L., 

N.  Y.,N.  H.  &  H.  R.R., 

Providence,  R.I. 

Greensmith,  James  E., 

General  Manager,  Portland  Company, 

Portland,  Me. 

Griffin,  P.  H., 

New  York  Car  Wheel  Works, 

Buffalo,  N.Y. 


Griggs,  A., 


10  Symnes  Street, 

Roslindale,  Mass. 


Grosvenor,  Jean, 

Manufacturing  Agent, 
103  Milk  Street,  Boston,  Mass. 

Hale,  H.  S., 

48  N.  6th  Street, 

Philadelphia,  Pa. 

Hall,  H.  L., 

Care  of  Swett  Car  Wheel  &  Foundry  Co., 

Chelsea,  Mass. 

Hammond,  W.  H., 

37  Court  Street, 


Boston,  Mass. 


Handy,  Albert  W., 

P.  O.  Box  1770, 

Boston,  Mass. 

Hannaford,  Parker  W., 

Car  Department,  Maine  Central  R.R., 

Watervilie,  Me. 

Hastings,  Charles  L\, 

Care  of  B.  M.  Jones  &  Co., 

143  Liberty  St.,  New  York  City. 

Hawkes,  Russell, 

Care  of  N.  Y.,  N.  H.  &  H.  R.R., 

Valley  Falls,  R.I. 

Hawkins,  R.  F., 

Care  of  R.  F.  Hawkins  Iron  Works, 

Springfield,  Mass. 

Hawley,  H.  A., 

Adjustable  Saw  Table  Company, 

Fitchburg,  Mass. 


Hayes,  A.  C. 


185  Thompson  Street, 

Springfield,  Mass. 


Hayes,  H.  W. 


Hendrickson,  J.  G., 

Care  of  Ajax  Metal  Company, 

Philadelphia,  Pa. 

Henry,  Charles  S., 

A.  French  Spring  Company, 
115  Broadway,  New  York  City. 

Henry,  F.  H., 

115  Washington  Street, 

Boston,  Mass. 

Hewitt,  H.  H., 

General  Manager,  Union  Car  Company, 

Box  16,  Buffalo,  N.Y. 

Hibbard,  W.  E., 

Master  Painter,  B.  &  A.  R.R., 

Allston,  Mass. 


Hill,  Charles  F. 


Allston,  Mass. 


70  Kilby  Street, 


boston,  Mass. 


Hill,  Edward, 

Pickering  Spring  Company, 

14  Union  Trust  Company  Building, 

New  York  City. 

Hill,  George  A., 

Galina  Oil  Works,  P.  O.  Box  66, 

Matamoras,  Pike  County,  Pa. 

Hill,  T.  R., 

427  N.  13th  Street, 

Philadelphia,  Pa. 

Hobart,  Nathaniel  P., 

39  Cortlandt  Street, 

New  York  City. 

Hodgkins,  W.  W., 

B.  &  M.  R.R., 

Worcester,  Mass. 

Hoffman,  B., 

Stockbridge,  Mass. 

Hogan,  Sylvester, 

Cleveland  City  Forge  &  Iron  Company, 

Cleveland,  O. 

Hopkins,  C.  F., 

151  Maiden  Lane, 

New  York  City. 

Houdlette,  F.  A., 

139  Milk  Street, 

Boston,  Mass. 

Howard,  Shatter, 

27  State  Street, 

Boston,  Mass. 

Hudson,  B.  F., 

Air  Brake  Inspector,  B.  &  M.  R.R., 

Boston,  Mass. 
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DRILLING  MACHINERY 

FOR  LOCOMOTIVE  AND  CAR  SHOPS, 
BRIDGE  ANT)  SHIP  BUILDERS, 
BOILER  MAKERS,  ETC..  ETC. 

SEND  FOR  CATALOGUE. 

PRENTICE  BROS.,  Worcester,  Mass. 

Radial  Drilling  and  Countersinking  Machines. 

Vertical  Drills,  12  to  50 
inch  Swing. 

Radial  Drills. 
Gang  Drills. 
Boiler  Shell  Drills. 
Pump  Boring  Machines. 

Engine  Lathes,  11  to  24  inch  Swing. 

Boiler  Flues 

FOR  LOCOMOTIVES, 

MADE  OF  KNOBBLED  CHARCOAL  IRON. 


THE  MARVELLOUS  RUN  made  by  the  New  York  Central 
recently,  436  1-2  miles  in  407  minutes,  was  made  by 
Engines  equipped  with  SYRACUSE  Boiler  Tubes. 

GREAT  RUN  I    GREAT  ENGINES !  I    GREAT  TUBES !  1 1 


SYRACUSE  TUBE  CO. 

STB  AC  USE,  JV.  Y. 
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Hunter,  D.  W., 

New  England  R.R., 

Norwood  Central,  Mass. 

Huntington,  S.  V.  V., 

Care  of  Edward  Smith  &  Company, 

P.  O.  Box  [780,  New  York  City. 

Huntley,  F.  P., 

Care  of  Gould  Coupler  Company, 

66  Broadway,  New  York  City. 

Hussey,  W.  D., 

Foreman  Inspector,  B.  &  M.  R.R., 

Lowell,  Mass. 


Hyde,  Salisbury, 


Kissam,  George  F., 

Care  of  Murphy  Varnish  Company, 

Newark,  N.J. 


Kolseth,  Henry, 

53  Oliver  Street, 


Boston,  Mass. 


Laffey,  Thos., 


Hartford,  Conn. 


Ives,  Hurlbut  A., 

N.  Y.,  N.  H.  &  H.  R.R., 

Park  Square,  Boston,  Mass. 

James,  Henry, 

Care  of  Minett  &  Co., 
60  Pearl  St.,  New  York  City. 

Janes,  Edward  L., 

Secretary,  B.  &  A.  R.R., 

Boston,  Mass. 

Johnston,  H.  C, 

1028  New  Market  Street, 

Philadelphia,  Pa. 


Jones,  B.  M., 


n  Oliver  Street, 


Boston,  Mass. 


Kanaly,  Morris  E., 

299  Prospect  Street, 

Cambridgeport,  Mass. 

Kearsley,  Thos., 

Supt.  M.  P.,  N.  E.  R.R., 

Norwood  Central,  Mass. 


Keiber,  Geo., 


East  Hartford,  Conn. 


Keith,  Eben  S.  S., 

Care  of  Keith  Manufacturing  Company, 

Sagamore,  Mass. 


Keith,  Isaac  N. 


Sagamore,  Mass. 


Kelly,  J. 

Cor.  High  and  Purchase  Streets, 

Boston,  Mass. 


Kent,  John, 


Mason  Building, 


New  England  R.R. 

Norwood  Central,  Mass. 

Lang,  Chas.  M., 

98  Sidney  Street, 

Dorchester,  Mass. 

Lang,  E., 

Prov.  Division  N.  Y.,  N.  H.  &  H.  R.R., 

Boston,  Mass. 

Lanza,  Prof.  Gaetano, 

Massachusetts  Institute  Technology, 

Boston,  Mass. 

Layng,  F.  S., 

Pickering  Spring  Company, 

Philadelphia,  Pa. 

Leach,  Henry  L., 

176  Huron  Avenue, 

North  Cambridge,  Mass. 

Leach,  Walter  B., 

1  Chapel  Street, 

Roxbury,  Mass. 

Lee,  Chas.  E., 

Train  Dispatcher,  B.  &  M.  R.R., 

Nashua,  N.H. 

Lewis,  Benjamin, 

Draughtsman,  B.  &  A.  R.R., 

Boston,  Mass. 


Boston,  Mass. 


Libby,  Charles  S., 

B.  &  A.  R.R., 


Boston,  Mass. 


Libby,  R.  E., 

40  W.  Alabama  Street, 

Atlanta,  Ga. 

Lintell,  C.  B., 

Roadmaster,  B.  &  A.  R.R., 

Boston,  Mass. 


Liscomb,  O.  P. 


13  Hudson  Ave., 


Albany,  N.Y. 


Lloyd,  Augustine  M.j 

70  Kilby  Street, 


Boston,  Mass. 
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PUTNAM  MACHINE  GO. 

MAIN  AJV»  PUTNAM  STS., 

FITCHBURG,  MASS. 

Machine  Tools, 


SLOTTING  MACHINE. 


METAL 
WORKING 
MACHINERY.        bolt  cutter. 
Automatic  Cut-off  Steam  Engines,  etc. 


Swett  Gar  Wheel  &  Foundry  Go. 

CHILLED 

Cajfl  Wheels, 

CHELSEA,  MASS. 

GEO.  B.  SWETT,  Prest.  and  Treas.  H.  L.  HALL,  Sec'y. 


FROM  THE  STUMP. 


Cypress  Tanks  and  Vats 


OF  EVERY  DESCRIPTION. 


THE  A.  T.  STEARNS  LUMBER  CO. 


Main  Office,  Mills  and  Wharves  at  Neponset, 
Office  and  Exhibit,  166  Devonshire  Street,    }  BOSTON. 
Office  and  Warerooms,  104  Friend  Street, 


P.  O.  Address, 

Heponset,  Boston,  Mass. 
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Lloyd,  W.  S., 

Mason  Building, 

Boston,  Mass. 

Loring,  Harrison,  Jr., 

South  Boston,  Mass. 

Love  joy,  Wm.  A., 

Gen'l  Foreman  Car  Shops,  B.  &  M.  R.R., 

East  Cambridge,  Mass. 


Lythgoe,  Joseph, 


Providence,  R.I. 


Mack,  John  D. 


Mack,  R.  W. 


92  White  Street, 

East  Boston,  Mass. 


92  White  Street, 

East  Boston,  Mass. 


McLeod,  A., 

Wilmington,  De 

McMunn,  S.  W., 

Care  of  Otis  Steel  Company, 
1425  Old  Colony  Bldg.,  Chicago,  111. 

McNeill,  G.  H., 

168  Leyden  Street, 

East  Boston,  Mass. 

McQuesten,  Frank  B., 

27  Kilby  Street, 

Boston,  Mass. 

Medway,  Fred  J., 

Fitchburg  R.R., 

Boston,  Mass. 

Medway,  John, 

Supt.  Motive  Power,  F.  R.R.  Co., 

Boston,  Mass. 


92  White  Street, 

East  Boston,  Mass. 

Mahler,  Edward, 

Purchasing  Agent,  N.  E.  R.R., 

Boston,  Mass. 

Mansfield,  D.  G., 

Cor.  Pearl  and  Purchase  Streets, 

Boston,  Mass. 

Marden,  J.  Everett, 

1137  Massachusetts  Avenue, 

Cambridge,  Mass. 

Marden,  J.  W., 

S.  C.  D.,  F.  R.R., 

Boston,  Mass. 

Martin,  F.  J., 

22  Robinson  Street, 

Somerville,  Mass. 

Martin,  William, 


Meneely,  Charles  D. 
Meneelv,  G.  R., 


West  Troy,  N.Y. 
West  Troy,  N.Y. 


Miller,  E.  T., 

Draughtsman,  B.  &  M.  R.R., 

Lawrence,  Mass. 

Mills,  C.  S., 

N.  Y.,  N.  H.  &  H.  R.R.. 

Kneeland  St.,  Boston,  Mass. 

Mitchell,  Philip  Justice, 

P.  S.  Justice  Company, 
14  N.  5th  St.,  Philadelphia,  Pa. 

Morrill,  George  S., 

Chief  Engineer,  O.  C.  System, 

N.  Y.,  N.  H.  &  H.  R.R., 

Boston,  Mass 


Dunkirk,  N.Y.      Morris,  G.  W., 


McAlpine,  C.  A., 

Supt.  Prov.  Div.  N.  Y.,  N.  H.  &  H.  R.R., 

Boston,  Mass. 

McCabe,  Bernard, 

108  Minden  Street, 

Roxbury,  Mass. 

McGann,  John, 

New  England  R.R., 

Boston,  Mass. 


Morrison,  J.  P., 

B.  &  M.  R.R. 


Boston,  Mass. 


McGeary,  J.  W., 


Burlington,  Vt. 


McLaughlin,  M.  P., 

40  Florence  Street, 

Somerville,  Mass. 


Morrison,  Philip, 

Depot  Master,  B.  &  A.  R.R., 

Boston,  Mass. 

Morse,  Elmer  H., 

Chief  Train  Dispatcher,  N.  Y.,  N.  H.  &  H.  R.R. 
(Providence  Division), 

Boston,  Mass. 

Moseley,  Frederick  C, 

Treasurer,  Cypress  Lumber  Company, 

70  Kilby  St.,  Boston,  Mass 
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United  States  pietallic  PacRiug  60. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

IN  USE  ON  OVER  3SO  RAILROADS. 

SAVES  FIRST  COST  IN  LESS  THAN  TWO  YEARS. 

Tlie  Gollmar  Bell  Ringer. 
THE   CHOUTEAU   PNEUMATIC  HAMMER. 

Office  and  Works,  427  North  13th  Street,  Philadelphia. 

THE   NEW  PATTERNS 

HANCOCK 

LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  with  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


Jocom^ 


THE  HANCOCK  INSPIRATOR  CO, 

BOSTON,  flASS. 


USK>  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J. 


II I K 


Standard  Automatic  Brake -Staclt  Bfljister. 

THE  MOST  ECONOMICAL  AND  DURABLE.  HAS 
MADE  200,000  MILES  WITHOUT  ANY  COST  OF 
MAINTENANCE,  AND  IS  STILL  DOING  ITS  WORK. 


MANUFACTURED 
AND  SOLD  Br 


J.  H.  SEW  ALL, 

lOO  Exeliange   S^t:.*  ^VV orcester,  llVXti^i^, 
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Motley,  T.  N., 

Railway  Supplies, 

43  John  St.,  New  York  City. 

Mountfort,  Albert, 

26  Arlington  Street, 

Nashua,  N.H. 

Muldoon,  John  F., 

256  Devonshire  Street, 

Boston,  Mass. 

Munford,  Irving  H., 

Hildreth  Varnish  Company, 
18  Broadway,  New  York  City. 

Nesdell,  Frank  F., 

299  Prospect  Street, 

Cambridgeport,  Mass. 

Noble,  D.  C, 

Treasurer,  A.  French  Spg.  Company, 

Pittsburg,  Pa. 

Norton,  A.  O., 

336  Congress  Street, 

Boston,  Mass. 

Norton,  H.  A., 

336  Congress  Street, 

Boston,  Mass. 

Nutter,  Jas.  E., 

11  Cambridge  Street, 

Lawrence,  Mass. 

Packard,  Alonzo, 

Brush  Manufacturer, 
1 01  Thorndike  St.,  E.  Cambridge,  Mass. 

Page,  A.  N., 

229  Cambridge  Street, 

Boston,  Mass. 

Page,  Daniel  S,, 

229  Cambridge  Street, 

Boston,  Mass. 

Palmer,  James  M., 

46  Bowdoin  Street, 

Boston,  Mass. 

I'ark,  Wm.  R., 

Superintendent  Hancock  Inspirator  Co.,  f 

Boston,  Mass. 

Parke,  R.  A., 

Westinghouse  Air  Brake  Co., 
1207  Havemeyer  Bldg.,  New  York  City. 

Parsons,  Frank  W., 

Signal  Department  B.  &  M.  R.R. 

Boston,  Mass. 


Pearson,  Henry," 

Car  Builder, 

Brightwood,  Mass. 

Peck,  George  W., 

229  Cambridge  Street, 

Boston,  Mass. 

Perry,  A.  R., 

Dayton  Malleable  Iron  Company, 

Dayton,  O. 

Perry,  F.  A., 

M.  M.,  Cheshire  R.R., 

Keene,  N.H. 


Pettis,  J.  M., 


19  Van  Winkle  Street, 

Boston,  MasS. 


Philbrick,  F.  W. 


B.  &  M.  R.R., 


Phillips,  A., 


Boston,  Mass. 


35  Hartford  Street, 

Boston,  Mass. 


Phillips,  E.  A., 

R.  R.  Car  Journal, 
132  Nassau  St.,  New  York  City. 

Pickering,  J.  E., 

B.  &  M.  R.R., 
25  1-2  Broad  St.,  Salem,  Mass. 

Pillsbury,  Amos, 

M.  M.,  Maine  Central  R.R., 

Waterville,  Me. 

Pirie,  Robert, 

Care  of  Crosby  Steam  Gage  and  Valve  Co., 

93  Oliver  St.,  Boston,  Mass. 

Polk,  W.  A., 

922  Havemeyer  Building, 

New  York  City. 


Pomeroy,  L.  R., 

33  Wall  Street, 


New  York  City. 


Post,  C.  J, 


Revere  House, 


Boston,  Mass. 


Post,  Wallace  B., 

Care  of  Billings,  Spencer  Company, 

Hartford,  Conn. 

Price,  D.  Frank, 

43  Mt.  Vernon  Street, 

Boston,  Mass. 
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ESTABLISHED  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
MANUFACTURERS  OF  ALL  KINDS  OF 

MECHANICAL  RUBBER  GOODS 

FOR  RAILROAD  USE. 

Rubber  Hose 

FOR 

WATER  and  STEAM. 


AJR  BRAKE  HOSE  GUARANTEE. 

"  We  guarantee  our  air  brake 
hose  to  be  made  of  the  best  ma- 
terials, perfect  in  workmanship, 
and  that  each  section  when  de- 
livered, and  if  properly  tested, 
will  not  burst  at  less  then  ten 
(10)  times  the  average  pressure 
required  in  service." 


Sheet  Rubber  Paeking,  Piston  Paekings, 
Gaskets,  Valves,  flflats,  Jflatting,  Step 
Treads,  Westinghoase  flip  Brake  Coap« 
ling  Washers. 


WARE  ROOM  S  : 

286,  258,  260  Devonshire  Street,  BOSTON.  100  and  102  Beade  Street,  NEW  TOBK. 
14  No.  4th  Street,  PHILADELPHIA.  109  Madison  Street,  CHICAGO. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  XT.  S.  A. 


Complete    Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 


Prosser,  T.,  Jr., 

15  Gold  Street, 

New  York  City. 

Pulsifer,  N.  S., 

Lawson-Valentine  Company, 
Broadway  and  42d  St.,  N.  Y.  City. 

Purves.  T.  B.,  Jr.. 

Div.  M.  M.,  B.  &  A.  R.R., 

Springfield,  Mass. 

Putnam,  H.  O., 

Treasurer,  Putnam  Machine  Company, 

Fitchburg,  Mass. 

Putnam,  Perley, 

Laconia,  N.H. 

Quincy,  C.  F., 

703  Western  Union  Building, 

Chicago,  111. 

Randall,  Charles  E., 

Care  of  Hancock  Inspirator  Company, 

Watson  St.,  Boston,  Mass. 

Randall,  S.  A., 

35  Bowdoin  Avenue, 

Boston,  Mass. 

Raymond,  William  G., 

Troy,  N.Y. 

Renshaw,  Alfred  H., 

Care  of  Trojan  Coupler  Company, 

Troy,  N.Y. 

Reynolds,  A.  N., 

382  Atlantic  Avenue, 

Boston,  Mass. 

Reynolds,  John  N, 

The  Rookery, 

Chicago,  111. 

Rice,  Edmund, 

Clerk,  B.  &  A.  R.R., 

Allston,  Mass. 

Richards,  A., 

New  England  R.R., 

Norwood  Central,  Mass. 

Richards,  George, 

r4  Auburn  Street, 

Roxbury,  Mass. 

Richards,  W.  D., 

150  Oliver  Street, 

Boston,  Mass. 

Rifenburg,  W.  D., 

Fitchburg  R.R., 
55  East  Central  St.,  Worcester,  Mass. 

Rivers,  Frank, 

Massasoit  Manufacturing  Co., 

Fall  River,  Mass. 


Robertson,  W.  J., 

M.  C.  B.,  C.  V.  R.R., 

St.  Albans,  Vt. 

Robinson,  J.  B., 

125  Milk  Street, 

Boston,  Mass. 

Robinson,  William, 

Robinson  Radial  Truck, 
620  Atlantic  Ave.,  Boston,  Mass. 

Robinson,  W.  H., 

United  Rubber  Company, 
91  Liberty  Street,  New  York  City. 

Rollins,  J.  W.,  Jr., 

N.  Y.,  N.  H.  &  H.  R.R., 
2  Park  Square,  Boston,  Mass. 

Root,  W.  A., 

Vacuum  Oil  Company, 
48  Purchase  Street,  Boston,  Mass. 

Russell,  Duncan  D., 

C  and  First  Streets, 

South  Boston,  Mass. 

Ryder,  N.  F., 

149A  Milk  Street, 

Boston,  Mass. 

Sabin,  A.  H., 

P.  O.  Box  85, 

Long  Island  City,  N.Y. 

Sanborn,  F.  S., 

Car  Department,  F.  R.R., 

Boston,  Mass. 

Sargent,  W.,  Jr., 

Bridgewater,  Mass. 
and  922  Havemeyer  Building, 

New  York  City. 

Satterlee,  Harry  T., 

New  England  R.R., 

Norwood  Central,  Mass. 

Scales,  R.  P., 

208  Western  Union  Building, 

Chicago,  111. 

Schaefer,  Geo.  W., 

32  South  Market  Street, 

Boston,  Mass. 

Schoen,  C.  T., 

707  Betz  Building, 

Philadelphia,  Pa. 

Scott,  C,  Jr., 

1028  New  Market  St., 

Philadelphia,  Pa. 

Sears,  Edward  J., 

70  Pearl  Street, 

Boston,  Mass. 
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MURPHEY  &  LISCOMB, 

ALBANY,  N.  Y. 

OILS  AND  LUBRICANTS 

FOR  RAILROADS  AND  MANUFACTURERS. 


We  are  the  Manufacturers  of  the  well  known 

"EMPIRE  BRAND"  of  VALVE,  ENGINE,  CAR  and  SIGNAL  OILS. 

EMPI RE  SMi  \  \T>  OIL  is  used  by  all  the  Railroads  running  out  of 
Albany,  and  it  is  conceded  that  they  are  the  best  lighted  roads  in  the  country. 

EMPIKE  SIGIVAL  OIL  gives  a  clear,  bright  light,  burning  without 
smoke  or  gum.  Xo  signal  lights  go  out  in  cold  weather  when  EMPIKE  SIGNAL 
OIL  is  used. 

We  will  submit  samples  to  prove  that  our  "EMPIRE  BRAND "  of  Signal  Oil  is  the 
"best  on  earth." 


IT<  >m© 


Office  :  uicl  l^s  tetory  :    ALBANY,   N.  Y. 


1  51  &  53  LYMAN  ST.,  SPRINGFIELD,  MASS. 
Branches:  J  332  WAREEN  j$T.,  HUDSON,  N.  Y. 

GEORGE  E.  HOWARD,  President  and  Treasurer. 


SPRINGFIELD  WASTE  CO., 

SPRINGFIELD,  MASS. 


\OTTON 


AND 


WOOL 


WASTE. 


Machined  Waste  for  Railway  and  Machinists'  Use  a  Specialty. 


The 
St.  Louis 
Coupler 

The 
St.  Louis 
Coupler. 


Has  a  Service  and 
Test  Record  that 
has  proven  it  to  be 
the  strongest  and 
most  perfectly  con- 
structed M.  C.  B. 
Coupler. 

ST.  LOUIS,  U.  S.  A. 

Improvements  in  material  and  design  in  our 
five  years'  experience  have  reduced  the  annual 
cost  of  maintenance  per  car  below 

If  you  want  a  perfectly  constructed  and  econom- 
ical M.  C.  B.  Coupler,  write  for  terms,  prices  and 
guarantees.  ST.  LOUIS,  U.  S.  A. 
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Sears,  Edward  S., 

American  Decorative  Company, 

116  Pearl  Street,  Boston,  Mass. 

Seavey,  E.  E.,  Jr., 

Glidden  Varnish  Co., 
91  Union  Street,  Boston,  Mass. 

Sederquist,  James  W., 

8  Oliver  Street, 

Sewall,  D.  D., 
Sewall,  J.  H., 


Boston,  Mass. 
Augusta,  Me. 


100  Exchange  Street, 

Worcester,  Mass. 

Sherburne,  Chas.  H., 

53  Oliver  Street, 

Boston,  Mass. 

Sherburne,  C.  W., 

53  Oliver  Street, 

Boston,  Mass. 

Sheehy,  Rob't  J., 

122  Pearl  Street, 

Boston,  Mass. 

Sheffield,  A.  C, 

Foreman  Car  Inspector, 
in  Beacon  Street,  Worcester,  Mass. 

Simonds,  S.  W., 

Master  Mechanic,  Fitchburg  R.R., 

Boston,  Mass. 

Sinclair,  Angus, 

77  Beach  Street, 

East  Orange,  N.J. 

Smith,  Edward  M., 

Asst.  Engineer,  B.  &  M.  R.R., 

Boston,  Mass. 

Smith,  Chas.  D., 

N.  Y.,  N.  H.  &  H.  R.R., 

South  Boston,  Mass. 

Smith,  D.  A., 

B.  &  M.  R.R., 

Charlestown,  Mass. 

Smith,  James, 

340  Maverick  Street, 

East  Boston,  Mass. 

Smith,  J.  N., 

N.  Y.,  N.  H.&H.  R.R., 
Kneeland  Street,  Boston,  Mass. 


Snow,  F.  William, 
Snow,  W.  W., 


Hillburn,  N.Y. 
Ramapo,  N.Y. 


Soule,  W.  S., 

109  Kingston  Street, 

Boston,  Mass. 

Soule,  F.  H., 

Gen'llnsp.,  N.  Y.,  N.  H.  &  H.  R.R., 

New  Haven,  Conn. 

Spaulding,  Elmer  H., 

B.  &  M.  R.R., 

Boston,  Mass. 

Spear,  S.  W., 

East  Buffalo  Iron  Works, 

Buffalo,  N.Y. 

Spooner,  Frank, 

N.  Y.,  N.  H.  &  H.  R.R. 

Fitchburg,  Mass. 

Stickney,  Abram  C, 

Roadmaster,  B.  &  M.  R.R., 

Lowell,  Mass. 

Stevens,  W.  N., 

Con.  Car  Heating  Company, 
53  Oliver  Street,  Boston,  Mass. 

Stewart,  O., 

S.  M.  P.,B.  &  A.  R.R., 

Oldtown,  Me. 

Sutherland,  R.  D., 

M.  M.,  B.,  R.  B.  &  L.  R.R., 
350  Atlantic  Avenue,  Boston,  Mass. 

Swain,  Prof.  G.  F., 

Massachusetts  Institute  Technology, 

Boston,  Mass. 

Swett,  George  B., 

Chelsea,  Mass. 

Taft,  W.  H., 

S.  M.  P.,  B.&  A.  R.R., 

Boston,  Mass. 

Thacher,  Geo.  C, 

6  Custom  House  Street, 

Boston,  Mass. 

Thayer,  Albert, 

N.  Y.,  N.  H.  &H.  R.R., 

Roxbury,  Mass. 

Thompson,  John  S., 

Electrician,  B.  &  M.  R.R., 

Boston,  Mass. 

Thompson,  A.  W. , 

Care  of  Continuous  Rail  Joint  Co., 

Newark,  N.J. 

Thurber,  J.  L., 

Care  of  Sherwin-Williams  Company, 

178  Fulton  St.,  New  York  City. 

Tingley,  George  S., 

26  S.  Union  Street, 

Pawtucket,  R.I. 
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Todd,  L.  C, 

M.  M.,  B.  &  M.  R.R.  Co., 

Lyndonville,  Vt. 

Toothe,  Henry  W., 

Midvale  Steel  Company, 

Philadelphia,  Pa. 

Tracy,  H.  L., 

39  Cortlandt  Street, 

New  York  City. 

Trefethen,  E.  T., 

336  Congress  Street, 

Boston,  Mass. 

Twining,  E.  H.  B., 

Edward  Smith  &  Co., 
Times  Building,  New  York  City. 

Turlay,  Wm.  W., 

National  Car  Wheel  Company, 

Buffalo,  N.Y. 


Turner,  E.  K. 


:q  State  Street, 


Boston,  Mass. 


Turner,  Wendell  E., 

Care  of  Massasoit  Manufacturing  Co., 

Fall  River,  Mass. 

Twombly,  A.  W.. 

M.  M.,  N.  Y.,  N.  H.  &H.  R.R., 

Taunton,  Mass. 

Twombly,  Fred.  M., 

M.  M.,  Prov.  Div.  N.  Y.  N.  H.  &  H.  R.R., 

Roxbury,  Mass. 

Tyler,  Willard  C, 

189  Broadway, 

New  York  City. 

Tyler,  William  P  , 

Care  of  Tyler  Tube  and  Pipe  Company, 

Washington,  Washington  Co.,  Pa. 

Upton,  Grafton, 

Care  of  Railroad  Commission, 
20  Beacon  Street,  Boston,  Mass. 

Vanderbilt,  E.  W., 

126  Liberty  Street, 

New  York  City. 

Vaughan,  R.  H., 

Assistant  Traffic  Manager, 

Monterey,  Mex.  Gulf  R.R. , 
29  Broadway,  New  York  City. 

Veghte,  Augustus, 

Troy  Malleable  Iron  Company, 

Troy,  N.Y. 

Vickery,  Chas.  H., 

Car  Dept.,  Fitchburg  R.R., 

East  Fitchburg,  Mass. 


Walker,  John, 

Roadmaster,  B.  &  M.  R.  R., 

Nashua,  N.H. 

Walling,  P., 

Supt.  Bridge  and  Buildings,  B.  &.  M.  R.R., 
10  Monahan  Street,  Lowell,  Mass. 

Weymer,  Jacob, 

69  Berkeley  Place, 

Brooklyn,  N.Y. 

Weymouth,  G.  W., 

Simonds  Rolling  Machine  Company, 

Fitchburg,  Mass. 

Whall,  Frank  R., 

620  Atlantic  Avenue, 

Boston,  Mass. 

Whitcomb,  William  W., 

620  Atlantic  Avenue, 

Boston,  Mass. 

Whiteley,  F.  W., 

"With  Sherburne  &  Co., 
53  Oliver  Street,  Boston,  Mass. 

Whiting,  William  S., 

Cor.  High  and  Purchase  Streets, 

Boston,  Mass. 

WTightman,  George  H., 

125  Milk  Street, 

Boston,  Mass. 

Wiggin,  Charles  H., 

Concord  Division,  B.  &  M.  R.R.  Co., 

Concord,  N.H. 

Willis,  C.  W., 

20  Central  Wharf, 

Boston,  Mass. 

Winans,  W.  G., 

66  Maiden  Lane, 

New  York  City. 

Wood,  Fred  E., 

51  Beverly  Street, 

Boston,  Mass. 

Woods,  John  M., 

31  Lancaster  Street, 

Boston,  Mass. 

Young,  William  W., 

620  Atlantic  Avenue, 

Boston,  Mass. 

Young,  John  V., 

Superintendent  Signals,  B.  &  M.  R.R., 

Boston,  Mass. 

Zehnder,  C.  H., 

Car  Builder, 

Berwick,  Pa. 

Zehnder,  William  D., 

Care  of  Pennsylvania  Bolt  and  Nut  Co., 

Lebanon,  Pa. 
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LIST  OF  SUBJECTS  BEFORE  CLUB 
Jan.,  1890,  to  Jan.,  1895. 


Jan.,  1890.    Notes  on  European  Travel. 
Feb.,    "        Freight  Car  Couplers. 
Mar.,   "        Annual  Meeting. 
Apr.,    "        Locomotive  Boilers. 

May,    "       The  Length  of  Rigid  Wheel-base  permissible  on  American 

Railroads. 
Sept.,  "        Annual  Dinner. 

Oct.,  "  Steel-tired  Wheels;  Method  of  equalizing  their  Wear, 
and  Machinery  for  turning  them  off. 

Nov.,  "  The  Economy  and  Safety  of  Swing-motion  Trucks  as  com- 
pared with  Rigid  Trucks. 

Dec,  "  The  Best  Form  and  Application  of  Brake  for  the  Driving 
Wheels  of  Locomotives. 

Jan.,  189 1.  What  constitutes  a  Defect  in  a  Vertical-face  Coupler 
Sufficient  to  condemn  the  Coupler? 

Feb.,    "       The  Painting  and  Varnishing  of  Railway  Rolling  Stock. 

Mar.,  "  Annual  Meeting  and  Discussion  —  "Screw  Stay  Bolts  for 
Locomotives." 

Apr.,    "        Air  Brakes  for  Freight  Trains  ;  their  Care,  Condition  and 

Efficiency.  * 
May,    "        Rules  for  the  Interchange  of  Freight  Cars. 
Oct.,    "       The  Lighting  of  Passengers  Cars. 
Nov.,  "       The  Care  of  Steam-heated  Cars  at  Terminal  Points. 
Dec,   "       Tools  and  Machinery  for  Railroad  Work. 
Jan.,  1892.    Locomotive  Boilers  and  their  Attachments. 
Mar.,   "       Annual  Meeting,  and  Discussion.—  "  Freight  Car  Trucks." 
May,    "        Address  of  Col.  Frank  H.  Forbes.  "  Rule  8  of  the  Code  of 

Rules  of  the  Master  Car  Builders'  Association,  and  other 

Rules  that  may  be  suggested." 
Nov.,   "       Higher  Speed  of  Railway  Trains  ;  System  and  Appliances 

necessary  to  accomplish  it. 
Jan.,  1893.    The  Substitution  of  Steel  for  Iron  in  the  Construction  of 

Rolling  Stock. 

Feb.,    "        Railroad  Building,  with  reference  to  Economy  of  Oper- 
ating. 
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Mar.,  1893.  Annual  Meeting  and  Discussion.  —  "  Air  Brakes,  with 
special  reference  to  their  Application  to  the  Front 
Wheels  of  a  Locomotive." 

Apr.,  "  The  Past  Winter's  Experience  in  the  Continuous  Heat- 
ing of  Passenger  Trains. 

May.  "  The  Desirability  of  having  Standard  Trucks  and  Foun- 
dation Brake  Rigging  for  Freight  Cars,  and  the  Influence 
this  would  have  on  Repairs. 

Oct.,  "  The  Desirability  of  placing  Deadwoods  on  Cars  where 
the  M.  C.  B.  Type  of  Coupler  is  used. 

Nov.,  "  Permanent  Way  and  Rolling  Stock,  and  their  Relation  to 
Each  Other. 

Dec,   :i        Locomotive  Boilers  and  their  Attachments. 
Jan.,  1894.    Railroad  Building,  with  reference  to  Economy  in  Oper- 
ating. 

Feb.,  "  Lubrication  of  the  Journals  on  Rolling  Stock,  and  the 
Cause  of  Hot  Boxes  and  What  can  be  done  to  Obviate 
Them. 

Mar.,   "       Annual  Meeting.     "  Some  Incidents  of  Life  in  Mexico  "  ; 

by  F.  M.  Twombly. 
Apr.,    "        Railroad  Switching  and  Yards  ;  by  E.  K.  Turner. 
May,    "       Air  Brakes  ;  Inspection  and  Maintenance. 
Oct.,    "       Ventilation  of  Passenger  Cars. 
Nov.,  "        Norway  ;  by  W.  W.  Snow. 

Dec,   "       Responsibility  of  Car  Owners  for  Defects  in  Freight  Cars. 
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CONSTITUTION. 

ARTICLE  I. 

NAME. 

The  name  of  this  association  shall  be  the  New  England  Railroad 
Club. 

ARTICLE  II. 

OBJECTS. 

The  object  of  this  Club  shall  be,  first,  to  promote  knowledge  on  all 
matters  relative  to  the  construction  and  management  of  railroads  and 
their  equipment  which  may  be  brought  before  the  Club  for  consider- 
ation and  discussion  ;  and  second,  to  encourage  social  relations  among 
its  members. 

ARTICLE  III. 

MEMBERSHIP. 

The  membership  of  this  Club  shall  consist  of  persons  connected  with 
the  construction,  operation  or  maintenance  of  railroads,  or  of  railroad 
equipment,  who  may  be  admitted  by  a  majority  vote  of  the  Executive 
Committee,  and  the  payment  of  the  annual  assessment. 

ARTICLE  IV. 

OFFICERS, 

The  officers  of  this  Club  shall  consist  of — 

(1)  A  President,  who  shall  preside  at  all  meetings  of  the  Club,  and 
perform  the  duties  usually  pertaining  to  the  presiding  officer.  He  shall 
aho  be  a  member  and  chairman  of  both  the  Executive  and  Finance 
committees,  and  shall  approve  all  bills  before  payment. 

(2)  A  Vice-President,  who  shall  in  the  absence  of  the  President 
perform  all  the  duties  required  of  that  officer. 

(3)  A  Secretary,  who  shall  keep  a  record  of  the  proceedings  of  the 
Club,  notifiy  all  officers  of  their  election  and  committees  of  their  ap- 
pointment, issue  notifications  whenever  directed  by  the  President, 
collect  all  dues,  depositing  same  with  Treasurer  and  taking  his  receipt 
therefor,  and  submit  his  account  to  the  Club  at  the  annual  meeting,  or 
oftener  if  required.  In  the  absence  of  the  President  and  Vice-Presi- 
dent, he  shall  call  the  meeting  to  order  and  preside  until  a  chairman  is 
chosen.    He  shall  also  act  as  Secretary  of  the  Executive  Committee. 

(4)  A  Treasurer,  whose  duty  it  shall  be  to  receive  all  funds,  pay  all 
bills  when  approved  by  the  President,  and  submit  his  account  to  the 
Club  at  the  annual  meeting,  or  oftener  if  required. 


59 


ARTICLE  V. 

EXECUTIVE  COMMITTEE. 

An  Executive  Committee,  consisting  of  five  members  (including  the 
President),  shall  be  elected  at  each  annual  meeting,  and  serve  for  one 
year  or  until  their  successors  shall  have  been  elected,  whose  duties  shall 
be  to  receive  all  subjects  for  debate  and  bring  them  before  the  Club  at 
such  times  as  they  may  judge  most  beneficial  for  their  discussion.  They 
shall  also  vote  on  all  applications  for  membership,  and  shall  act  on  all 
matters  properly  referred  to  them. 

ARTICLE  VI. 

FINANCE  COMMITTEE. 

A  Finance  Committee,  consisting  of  three  members  (including  the 
President) ,  shall  be  elected  at  each  annual  meeting,  whose  duties  shall  be 
to  have  a  general  supervision  of  the  financial  affairs  of  the  Club,  and  to 
audit  the  books  and  accounts  of  the  Secretary  and  Treasurer. 

ARTICLE  VII. 

NOMINATING  COMMITTEE. 

At  the  meeting  preceding  the  annual  meeting,  a  Nominating  Com- 
mittee of  five  shall  be  appointed  by  the  President,  who  shall  present  at 
the  annual  meeting  a  list  of  names  for  each  office  to  be  filled  ;  and  the 
nominee  receiving  the  highest  number  of  votes  for  each  office  shall  be 
declared  elected. 

ARTICLE  VIII. 

ELECTION  OF  OFFICERS. 

(1)  The  officers  of  the  Club,  except  the  Secretary,  shall  be  elected 
by  a  majority  ballot  at  the  annual  meeting,  and  shall  hold  their  respec- 
tive offices  for  the  term  of  one  year,  or  until  their  successors  are  chosen. 

(2)  The  Secretary  shall  be  appointed  by  a  majority  vote  of  the 
executive  committee  at  its  first  meeting  after  the  annual  election,  and 
his  term  of  office  shall  terminate  with  the  appointment  of  his  successor. 
The  Executive  Committee  shall  have  power,  by  a  two  thirds  vote  of  all 
its  members,  to  remove  the  Secretary  and  appoint  his  successor  at  any 
time. 

The  salary  of  the  Secretary  shall  be  decided  by  a  majority  vote  of  the 
executive  committee. 

(3)  Any  vacancy  in  office,  which  may  occur  after  the  annual  elec- 
tion, may  be  filled  at  any  regular  meeting  of  the  Club. 
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ARTICLE  IX. 

AMENDMENTS. 

This  Constitution  may  be  amended  at  any  regular  meeting  of  the 
Club  by  vote  of  two  thirds  of  the  members  present  and  voting,  said 
amendment  having  been  proposed  in  writing  and  read  at  a  previous 
regular  meeting. 


BY-LAWS. 

ARTICLE  I. 

TIME  OF  MEETING. 

Section  I.  The  regular  meeting  of  this  Club  shall  be  on  the  second 
Tuesday  of  each  month,  except  June,  July  and  August,  at  8  o'clock  p.m. 

Sect.  II.  The  annual  meeting  shall  be  held  on  the  second  Tuesday 
in  March. 

Sect.  III.  The  President  may  call  special  meetings  at  such  other 
times  as  he  may  deem  expedient,  and  shall  do  so  upon  the  written 
request  of  at  least  five  members. 

ARTICLE.  II. 

QUORUM. 

At  any  regular  or  special  meeting,  twenty-five  members  shall  consti- 
tute a  quorum  for  the  transaction  of  business. 

ARTICLE  III. 
PRESIDING  officer. 
In  the  absence  of  both  the  President  and  Vice-President,  a  presiding 
officer  pro  tern,  shall  be  chosen  by  the  meeting. 

ARTICLE  IV. 

DUES. 

Section  I.  The  annual  dues  of  members  shall  be  two  dollars,  and 
shall  be  payable  at  the  annual  meeting  or  within  thirty  days  thereafter. 

Sect.  II.  At  the  annual  meeting  of  the  Club,  the  names  of  those 
members  whose  annual  dues  are  still  unpaid  for  the  year  then  ending 
shall  be  dropped  from  the  roll,  previous  notice  of  at  least  thirty  days 
having  been  given  such  members  by  the  Secretary,  and  such  persons 
shall  not  be  eligible  for  future  membership  until  all  back  dues  are  paid. 
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ARTICLE  V. 

The  order  of  business  shall  be  as  follows  : — 

1.  Approval  of  the  minutes. 

2.  Reports  of  Committees. 

3.  Unfinished  Business. 

4.  New  Business. 

5.  Election  of  Officers. 

6.  Appointment  of  Committees. 

7.  Discussion  of  subject  announced. 

8.  Announcements. 

9.  Adjournment. 

ARTICLE  VI. 

PUBLICATIONS. 

Section  I.  The  proceedings,  or  such  portion  thereof  as  the  Executive 
Committee  shall  decide,  of  the  regular  meetings  of  the  Club  shall  be 
published  (standard  size,  6x9  inches) ,  and  mailed  to  the  members 
of  the  Club,  and  to  members  of  other  similar  clubs  with  whom  exchange 
is  made. 

Sect.  II.  The  published  proceedings  of  the  annual  meeting  of  the 
Club  shall  contain  the  Constitution  and  By-Laws  of  the  Club,  together 
with  a  list  of  the  officers  and  members  of  the  Club. 

ARTICLE  VII. 

AMENDMENTS. 

These  By-Laws,  or  any  of  them,  may  be  suspended  or  amended  at 
any  regular  meeting  of  the  Club  by  a  vote  of  two  thirds  of  the  members 
present  and  voting,  said  amendment  having  been  proposed  in  writing 
and  read  at  a  previous  regular  meeting. 
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RAMAPO  WHEEL  AND  FOUNDRY  CO. 

ra»j:ap»o,  iv.  y. 

CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 

RAMAPO   IRON  WORKS, 

HIIVMURIV,  3V.  Y. 
AUTOMATIC   SWITCH  STANDS. 

SPRING  RAIL, 
PLATE,  BOLTED   AND   YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS,  CASTINGS. 

SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MIDYALE  LOCOMOTIVE  TIRES  and  FORGINGS. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 

Locomotive  Steam  Gauges, 
Farrington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 

£53  OLIVER  STREET, 
BOSTON. 


THE  CHAPMAN  JACK. 

. .  PATENTED  a  . 
Always  Lubricated  and  Ready  for  Use. 


THE 


Chapman  Jack  Co, 

CLEVELAND,  O. 


THE  DRAKE  *  WIERS  CO., 

CXjEVEXjAKTID ,  OHIO. 


ASPHALT  Q  1^  ROOFING, 

THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


In  use  by  over  70  Railroads.   Twelve  years  successful  use  without  a 
single  failure.   A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 

Latrobe  Steel  Company, 

MANUFACTURERS  OF 

Locomotive  and  Car  Wheel 

TIRES 

And  Weldless  Steel  Flanges  for  high  pressure  steam,  water  or  gas  lines. 

MAIN  OFFICE:   1200  GIRARD  BUILDING,  PHILADELPHIA. 
BRANCH  OFFICES:  OLD  COLONY  BUILDING,  CHICAGO. 

33  WALL  STREET,  NEW  YORK. 

UNION  TRUST  BUILDING,  ST.  LOUIS. 

SPECIALTIES  : 

NEW  YORK.     THE  SERVIS  TIE  PLATE, 

CATTLE  GUARDS, 
METAL  SAWING  MACHINES, 
WRECKING  FROGS, 
CAR  DOOR  EQUIPMENTS, 
CAR  VENTILATORS. 


CHICflQO. 


R.  A.  6UPPLY  CO.,  BOSTON. 


BRADY  METAL  COMPANY, 

AMERICAN  SURETY  BUILDING 9 100  BROADWAY,  NEW  YORK. 

Manufacturers  of  Self-Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 

MAGNUS  METAL,  for  Locomotive 
Engine  castings,  Driving  Box  and  liod 
Bearings   or   any   bearings    for  high 


speed  shafting. 
MAGNUS  TIN,  for  use  as  a  substitute 
for  block  tin  by  Railroad  or  other 
Companies  having  their  own  brass 
foundry. 


MAGNUS  ANTI-FRICTION  LINING 
METAL.      BABBITT  METALS 
AND  SOLDER. 
PHOSPHOR  BRONZE  in  Ingots,  Bear- 
ings or  Castings. 
BATTERY  ZINCS  of  all  kinds. 
Street  Car  and  Electric  Car  Brass 
Castings,   Bearings   and  Trolley 
"Wheels. 


11  of  the  FASTEST  PASSENGER  TRAINS  RUN  IN  AMERICA  are  EQUIPPED  WITH  OUR  METALS 


(NEW  ENGLAND  RAILROAD  CLUB. 

Packing  for  Piston  Rods  and 
Valve  Stems. 


RELATIVE   VALUE  OF 


Different  Types  of  Slide  Valves 

Meeting    of   A%»triX   l^btlx,  1896. 

Edward  L.  Janes,  Secretary,  P.  O.  Box  663,  Springfield,  Mass. 
Next  Meeting,  Tuesday  Evening,  May  12,  i8q6. 


PRESSED  STEEL  TRUCK  FRAMES 

Rnd  Ppessed  Steel  Parts  fo?  Oaf  and  Trciek  Construction. 

Fox  Solid  Pressed  Steel  Company. 

GENERAL  OFFICES  :  Fisher  Bldg.,  281  Dearborn  St.,  Chicago. 
WORKS:  Joliet,  Illinois. 

JAMES  B.  BRADY,  General  Sales  Agent, 

HAVEMEYER  BUILDING,  NEW  YORK. 


TURN  BUCKIvES 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,   -  Cleveland,  Ohio, 


OFFICERS  FOR  1896-97. 

PRESIDENT, 

L.  M.  BUTLER, 
Master  Mechanic,  N.  V.,  N.  H.  &»  H.  R.  R. 

VICE-PRESIDENT, 

J.  MED  WAY, 
Supt.  Motive  Power,  Fitchburg  R.  R. 

SECRETARY, 

EDWARD  L.  JANES, 
B.  &>  A.  R.R. 

TREASURER, 

CHARLES  W.  SHERBURNE. 


L.  M.  BUTLER. 


FINANCE  COMMITTEE. 

F.  E.  BARNARD.         GEO.  H.  WIGHTMAN. 


EXECUTIVE  COMMITTEE, 

JOHN  T.  CHAMBERLAIN, 
Master  Car  Builder,  B.  &>  M.  R.  R. 


T.  B.  PURVES,  JR., 
Master  Mechanic,  B.  &1  A.  R.  R. 


F.  D.  ADAMS,  President 
J.  W.  MARDEN,  President  . 
JAMES  N.  LAUDER,  President  . 
GEO.  RICHARDS,  President 
FRED.  M.  TWOMBLY,  President 


C.  E.  FULLER, 
Supt.  Motive  Power,  Central  Vt.  R.  R. 


HENRY  BARTLETT, 
Supt.  Motive  Power,  B.  &  M.  R.  R. 


March,  1883,  to  March 

1885, 

1887, 
1889, 

t  . 

.       .         "  1891, 
1893, 

1887 
1889 
1891 

1893 
1895. 


ROLAND  H.  BOUTWELL. 


ROSWELL  M.  BOUTWELL. 


BOUTWELL  BROTHERS, 

DEALERS  IN 

ron,  Steel  and  Railroad  Supplies. 

Purchasers  of  Rails,  Wrought  and  Cast  Scrap,  Turnings,  Borings,  Composition  Metal,  &c. 

WRITE     F'OR  PRICES. 
WAREHOUSE  AND  OFFICE  '.    SHATTUCK  ST.,   LOWELL,  MASS. 

Branch  office:  144  Pearl  St.,  Boston. 


PROCEEDINGS 

OF  THE 

Jta  England  Railroad  Glut. 


Meeting  held  at    Wesley  an  Hall,  36  Bromfield  Street,  Boston,  on 
Tuesday  evening,  April  14,  i8q6. 


President  Butler  called  the  meeting  to  order  at  8  o'clock,  and  said 
that  the  minutes  of  the  last  meeting  as  printed  in  the  report  would 
stand  approved,  no  objection  being  made.  Committees  were  then  called 
upon  to  report,  and  Mr.  John  Medway  presented  the  resolutions  on  the 
death  of  Mr.  Watson  prepared  by  the  committee  appointed  for  that  pur- 
pose as  follows  :  — 

To  the  Officers  and  Members 

of  the  New  York  Railroad  Club. 

By  a  unanimous  vote  of  the  New  England  Railroad  Club,  at  its 
meeting  on  March  10,  1896,  we  were  directed  to  convey  to  our  sister 
club  of  New  York  our  sincere  regrets  at  the  sad  and  untimely  removal, 
by  death,  of  your  most  efficient  secretary,  Mr.  W.  G.  Watson.  Those 
of  our  number  who  were  honored  by  a  personal  acquaintance  will 
remember  with  pleasure  his  pleasant,  kind  and  generous  characteris- 
tics ;  others  who  have  listened  to  his  cheerful  yet  forceful  and  logical 
remarks,  as  well  as  all  those  within  the  wide  range  of  the  literature  of 
your  association,  will  agree  that  his  mission  on  earth  was  not  in  vain, 
and  that  the  world  is  richer  by  his  abode  therein. 
Sincerely  yours, 

JOHN  MEDWAY,  ) 

J.  T.  CHAMBERLAIN,  \  Committee. 

EDWARD  L.  JANES,  ) 
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To  Mrs.  W.  G.  Watson. 

Dear  Madam  :  —  At  the  meeting  of  the  New  England  Railroad  Club, 
held  at  Boston,  March  10,  1896,  we  were,  by  unanimous  consent,  directed 
to  extend  to  you  the  profound  sympathy  of  the  Club  in  your  sad  bereave- 
ment. 

Our  official,  social  and  business  relations  with  Mr.  Watson  were  of 
such  a  pleasant  and  cordial  character  that  we  feel  we  shall,  in  no  small 
degree,  share  your  loss.    Trusting  that  you  may  be  blessed  with  health 
and  strength  to  sustain  you  in  your  great  trial,  we  are, 
Sincerely  yours, 

JOHN  MEDWAY,  ) 

J.  T.  CHAMBERLAIN,  V  Committee. 

EDWARD  L.  JANES,  ) 

Mr.  Medway.  I  will  say  that  a  draft  of  the  first  resolution  was  sent 
to  the  New  York  Club,  so  that  it  might  reach  it  in  time  for  its  last  meet- 
ing, and  it  was  read  before  the  meeting ;  and  a  draft  of  the  latter  was 
sent  to  Mrs.  Watson. 

The  President.  Gentlemen,  you  hear  the  report  of  the  committee 
on  the  death  of  Mr.  Watson  of  the  New  York  Club.  What  is  your 
pleasure  ? 

(On  motion  of  Mr.  T.  B.  Purves,  Jr.,  it  was  voted  that  the  report  be 
received  and  the  committee  discharged.  There  was  no  unfinished  busi- 
ness to  be  attended  to,  and  under  the  head  of  new  business  the  Presi- 
dent said  :) 

In  this  connection  our  Secretary  will  read  the  list  of  new  members 
that  have  been  accepted  to-night. 

The  Secretary.  The  Executive  Committee  have  voted  the  following 
persons  members  of  our  Club,  applications  having  been  duly  made. 

C.  B.  Boers,  Gen'l  Storekeeper,  N.  E.  R.R.,  Norwood  Central,  Mass. 

P.  O.  Sauer,  Storekeeper,  Wagner  Palace  Car  Co.,  Boston,  Mass. 

Charles  E.  Goodwin,  B.  &  M.  Car  Shop,  Lawrence,  Mass. 

John  Briggs,  31  Batterymarch  Street,  Boston,  Mass. 

S.  T.  Reynolds,  Foreman,  F.  R.R.,  Williamstown,  Mass. 

A.  Brewer,  Foreman,  F.  R.R.,  Troy,  N.Y. 

C.  A.  Bigelow,  Foreman,  F.  R.R.,  Greenfield,  Mass. 

Wra.  G.  Bean,  Div.  Supt.,  B.  &  M.  R.R.,  Boston,  Mass. 

John  G.  Whitham,  Signal  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

Henry  C.  Robinson,  Asst.  Supt.,  So.  Div.,  B.  &  M.,  Boston,  Mass. 

Geo.  D.  Chapman,  Mech.  Eng'r,  Fitchburg,  Mass. 

Guy  E.  Mitchell,  Motive  Power  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

Carl  B.  Smith,  Motive  Power  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

Chas.  S.  Hall,  Motive  Power  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

F.  T.  Macdonald,  B.  &  A.  R.R.  Co.,  Boston,  Mass. 
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STEEL  TIRES 


ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  COLD  STREET,       -  -        NEW  YORK. 


Clarence  Brooks  &  Co., 


FINE  VARNISHES, 


MANUFACTURERS  OF 


COR.  WEST  AND  WEST  12TH  STREETS, 


NEW  YORK. 
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A.  J.  Gibson,  Joint  Car  Inspector,  Southern  Pac.  Ry.,  Ogden,  Utah. 

A.  J.  Pitkin,  Supt.,  Schenectady  Loco.  Works,  Schenectady,  N.Y. 

T.  Isbester,  New  York  Air  Brake  Co.,  Chicago,  111. 

James  E.  Sague,  Mech.  Eng'r,  Sche.  Loco.  Works,  Schenectady,  N.Y. 

John  Ewarl,  B.  &  M.  R.R.  Co.,  Boston,  Mass. 

Edward  N.  Richards,  Supt.,  Bemis  Car  Box  Co.,  Springfield,  Mass. 

Henry  F.  Shaw,  Corey  Street.  West  Roxbury,  Mass. 

Thomas  E.  Sherwin,  Engineer's  Office,  B.  &  M.  R.R.,  Boston,  Mass. 

A.  C.  Holt,  Treasurer,  Norton  Iron  Co.,  Everett,  Mass. 

I  wish  to  say  at  this  time,  that  within  a  few  days  there  will  be  mailed 
to  every  member  of  the  Club  one  or  two  application  blanks,  according 
to  a  vote  at  our  meeting  last  month,  and  we  hope  to  add  many  more  to 
our  membership  roll.  I  will  also  add  that  under  the  present  arrange- 
ment our  Executive  Committee  hold  their  meeting  a  few  hours  before 
this  session,  and  applications  for  membership  then  come  before  them  ; 
those  received  here  to-night  have  to  lie  over  a  month,  but  you  can  send 
them  in  through  the  month,  and  they  will  be  acted  upon  at  the  next 
meeting. 

The  President.  Is  there  anything  else  to  be  offered  under  the  head 
of  new  business  ?  If  not,  we  will  pass  it.  The  next  business  will  be 
the  discussion  of  our  subject,  previous  to  which  I  will  say  that  we  have 
with  us  to-night  a  good  many  visitors,  members  and  representatives 
of  the  Air  Brakeman's  Association,  that  are  in  convention  here  at  this 
time,  and  have  been  invited  to  this  Club.  We  heartily  welcome  them 
to  this  meeting.  The  topics  for  discussion  are  Packing  for  Piston  Rods 
and  Valve  Stems,  and  Relative  Value  of  the  Different  Types  of  Slide 
Valves.  We  will  take  up  the  first  one.  I  believe  that  our  friend  Mr. 
Purves,  of  the  Boston  &  Albany  road,  has  something  to  offer  on  that 
subject,  and  we  are  now  ready  to  hear  him. 

MR.  PURVES. 

Numerous  and  varied  are  the  different  forms  of  metallic  rod  packing 
now  in  use,  but  from  the  information  I  have  at  hand,  there  seems  to  be 
but  two  styles  that  are  used  to  any  great  extent  at  the  present  time  : 
i.e.,  "the  United  States  "  and  the  "Jerome."  By  referring  to  the  sub- 
ject, you  will  understand  that  it  is  not  within  our  province  to  say  which 
of  these  two  forms  gives  the  best  results.  By  this  we  mean  which  can 
be  maintained  at  the  smaller  cost ;  also  which  will  cause  the  least  trouble 
to  keep  tight.  I  am  not  in  a  position  to  give  any  information  regarding 
the  cost  or  durability  of  any  form  of  packing,  except  the  "  United  States," 
as  every  locomotive  on  the  Boston  &  Albany  is  equipped  with  this 
packing.    We  adopted  it  in  1881,  and  equipped  every  engine  as  soon 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 


Coffin's  Plate,  Sill  and  Car  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.  Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 
CHICAGO. 


1525  Old  Colony  Bldg. 


FINEST 


COACH,   PARLOR  CAR, 
SLEEPIXG  CAR, 
STREET  CAR, 
RAT  TAX  ELEVATED, 


SEND  FOR  CATALOGUE. 


SEATS 


150  ROADS  USE  THESE  SEATS. 
SUPERIORITY  Proven  by  POPULARITY. 
OUTPUT  LARGER  THAN  ALL  OTHER 
SEAT  MAKERS  COMBINED. 


THE 


WA.LKOVER  SEAT  No.  S5. 


Hale  &  Kilburn  Mfg.  Co., 

PHILADELPHIA. 


REVERSTBLE  SEAT  No. 


DURABLE 


METAL  COATING 

FOR  BRIDGES  AND  ALL  STRUCTURAL  METAL. 


EDWARD  SMITH  &  CO.,  45  Broadway,  New  York. 


Varnish  Makers  and  Color  Grinders. 


P.  0.  Box  1780. 


THE  NORTON 


Original  Bali-Bear- 
ing, Self-Lubrieat- 

pLT'!:  RATCHET  SCREW  JACK 

is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway 
Jack  in  the  WORLD.  10  to  75  Tons. 
Fully  guaranteed. 

A.  O.  NORTON, 

336 Congress  St.,  Boston,  Mass. 


JOURNAL  JACK. 


S  tons. 
10  iuehes  high. 
5  iuehes  rise. 
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thereafter  as  possible,  and  it  has  given  the  best  of  satisfaction.  Metal- 
ic  packing,  like  all  other  parts  of  the  locomotive,  must  receive  attention 
in  order  to  get  the  proper  results  ;  and  if  the  different  parts  are  care- 
fully examined,  and  put  in  good  condition  when  engines  are  in  shop  for 
general  repairs,  little  difficulty  will  be  experienced  in  maintaining  it  at  a 
comparatively  small  cost  until  the  engine  is  again  taken  to  the  shop. 

We  have  found  it  more  of  a  problem  to  maintain  valve  rod  packing 
than  piston  rod  packing.     This  may  be  attributed  to  several  causes. 
The  valve  rod  receives  a  motion  from  the  rocker-arm  that  causes  the 
ball  joints  to  wear  more  rapidly  in  the  former  than  the  latter.  The 
changing  of  the  path  of  wear,  caused  by  the  variation  of  the  travel  of 
valve,  and  one  of  the  greatest  annoyances,  is  caused  by  the  valve  rod 
getting  sufficiently  low  to  allow  it  to  come  in  contact  with  the  cast  iron 
packing  case,  thereby  wearing  the  rod  directly  in  the  path  of  the  pack- 
ing rings.    Provision  is  made  to  overcome  this  difficulty  by  inserting  a 
bushing  in  the  stuffing  box  or  back  end  of  packing  case.    This  method 
will  answer  the  purpose  for  a  while,  but  the  weight  of  rod  and  yoke 
being  constant,  renewals  of  these  bushings  are  frequently  necessary. 
Another  important  objection  to  sustaining  the  weight  in  this  manner 
is  that  the  rod  also  wears  very  rapidly  at  this  point,  and  the  life  of  the 
rod  will  be  determined  by  this  wear,  rather  than  by  the  wear  of  the 
packing.    In  our  experience  we  found  it  preferable  to  put  all  the  weight 
of  yoke  and  rod  on  the  valve.    To  do  this  we  place  a  wrought  iron  band 
around  the  body  of  the  valve,  the  bottom  of  this  band  bearing  on  the 
wings  of  the  valve,  and  being  of  sufficient  height  or  thickness  that  when 
the  yoke  rests  upon  it  it  will  maintain  the  centre  line  of  rod  above  the 
centre  line  of  steam  chest.    This  same  difficulty  will  sometimes  occur 
with  the  piston  rod  packing  where  solid  piston  heads  are  used,  and  the 
bottom  of  head  and  bottom  of  cylinder  become  sufficiently  worn  to  allow 
the  piston  rod  to  drop  below  the  centre  line  of  stuffing  box,  thereby 
throwing  all  the  weight  of  these  parts  directly  on  the  packing  rings. 
I  understand  that  the  Old  Colony  Railroad  is  using  a  device  to  obviate 
this  difficulty  with  valve  rod  packing.    The  diameter  of  the  rod  at  yoke, 
and  extending  about  six  inches  toward  the  end  of  rod,  is  one-fourth 
inch  larger  than  original  diameter,  with  a  thread  cut  on  to  receive  a 
composition  sleeve.    This  sleeve  wears  on  the  stuffing  box  bushing,  and 
is  easily  renewed  when  necessary. 

We  have  also  found  it  an  advantage  to  cut  the  packing  rings  in  two 
parts,  which  admits  renewals  without  disconnecting  the  valve  rod  at 
union  nut  or  knuckle  joint,  or  removing  the  pistod  rod  from  cross  head. 
By  avoiding  the  latter  we  eliminate  in  a  measure  the  danger  of  fractur- 
ing the  rod  at  this  point,  and  which  frequent  driving  of  the  cross  head 
key  invites.    Another  factor,  and  a  very  important  one,  too,  in  obtaining 
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GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum  ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Phoenix  Building.  FRANKLIN  PA- 

CINCINNATI  BRANCH  OFFICE,  Neave  Building. 

Important  to  Railroad  Managers  and  Master  Mechanics. 
SIBLEY'S 

Perfection  Valve  and  Signal  Oils. 

MAKE  A  SPECIALTY  OF 

VALVE  ANO  SIGNAL  OILS  FOR  RAILROAD  USE. 

In  the  use  of  Sibley's  Perfection  Valve  Oil  the  most  perfect  lubrication  is  insured, 
and  an  entire  freedom  from  corrosion,  honeycombing  of  cylinders,  and  destruction  of  joints  of 
steam  chests  by  fatty  acids  is  guaranteed. 

Sibley's  Perfection  Valve  Oil  is  in  exclusive  use  upon  more  than  two-thirds  of  the 
railway  mileage  of  America. 

Sibley's  Perfection  Signal  Oil  is  also  in  exclusive  use  upon  many  of  the  leading  rail- 
ways of  this  country ;  and,  although  the  consumption  of  this  oil  in  the  past  twenty  or  more 
years  has  exceeded  in  amount  that  of  all  other  signal  oils  combined,  there  has  never  been  an 
accident  involving  a  single  life  or  a  dollar's  worth  of  property  that  was  due  to  its  failure  to  do 
all  that  was  expected  of  it.    References  furnished  upon  application. 

SIGNAL  OIL  WORKS,  Limited,    -    Franklin,  Pennsylvania. 

J.    C.    SIBLEY.  President. 


Chicago  Branch  Office : 
138  JACKSON  ST.,  CHICAGO,  IIX. 


Cincinnati  Branch  Office : 

401  NEAVE  BUILDING. 
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good  results  from  metallic  packing,  is  to  make  it  from  just  the  proper 
kind  of  material.  The  best  is  none  too  good  for  this  purpose.  The 
following  formula  we  have  found  very  satisfactory  :  Copper,  one  part ; 
antimony,  two  parts  ;  Malacca  tin,  six  parts  ;  to  each  one  and  one  quarter 
pounds  of  this  mixture,  add  two  pounds  of  tin.  The  quality  of  this  Bab- 
bitt metal  depends  upon  the  quality  of  tin  used.  Good  bread  cannot 
be  made  from  an  inferior  brand  of  flour  ;  neither  can  good  Babbitt  metal 
be  made  by  using  an  inferior  brand  of  tin.  If  too  hard,  it  will  cause 
no  end  of  trouble  by  frequent  breakages ;  if  too  soft,  it  will  wear  rapidly, 
both  on  the  rod  and  in  the  cone,  and  the  smaller  or  inside  ring  will 
soon  be  forced  through  the  packing  cup.  Lubrication  also  plays  an 
important  part  in  the  efficiency  of  the  packing  rings,  and  we  find  some 
engineers  do  not  give  it  the  attention  they  should.  Oil  cups  designed 
for  this  purpose  should  be  kept  in  working  order,  and  never  allowed  to 
run  without  covers  ;  otherwise  they  will  soon  become  inoperative  by 
reason  of  sparks  and  dirt  that  accumulate  in  them. 

The  cost  of  maintaining  metallic  packing  varies  with  the  service  of 
the  locomotive.  We  find  that  in  heavy  freight  service  the  cost  is  fully 
one  hundred  per  cent,  more  than  in  switching  service.  The  comparison 
is  as  follows,  viz.  :  — 

Cost  per  1,000  miles,  switching  engines,  15  cents. 
"     "      "       "     passenger     "         21  " 
«     «      «       "     freight         "        36  " 
which  gives  an  average  cost  per  1,000  miles  of   25  cents. 

This  includes  the  material  and  labor  required  to  manufacture  the 
rings ;  also  the  time  of  the  man  who  makes  the  application. 

The  President.  Gentlemen,  the  subject  is  now  open  for  anyone  who 
has  anything  to  say.  There  certainly  must  be  somebody  here  who  can 
give  us  some  points  on  the  question  before  us.  I  will  call  upon  Mr. 
Medway. 

MR.  MEDWAY. 

Mr.  President.  My  experience  has  been  much  like  that  of  Mr. 
Purves  on  the  Boston  &  Albany.  I  use  metallic  packing  on  the  piston 
rods  of  our  locomotives  with  very  good  results,  generally  speaking.  On 
new  engines,  mogul  engines  particularly,  however,  it  has  not  operated 
so  well.  The  reasons  are,  in  my  opinion,  first,  from  high  steam  press- 
ure ;  second,  large  pistons  ;  and  third,  Laird  guides.  I  think  the  plan 
of  supporting  the  front  end  of  the  piston  rod  through  the  front  of  the 
cylinder  head  is  a  good  one,  because  that  relieves  the  weight  of  the 
piston  from  the  bottom  of  the  cylinder,  and  also  the  weight  and  friction 
from  the  metallic  packing.  I  am  not  sure  that  it  is  generally  used. 
The  form  of  packing  we  use  is  a  somewhat  modified  United  States  ; 


TS1 E.  S.  GREELEY  &  C  O. 

V 

I^ailu/ay  ai?d 
Eleetriqal  5upplies, 

H  *  * 

IVos.  &  aiacl  V  Ty&y  {Stz^ot* 
NEW  YORK- 


WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
' « EXCELLENCE  of  Design,  Material  and  Workmanship  in  steel- 
tired  Wheels." 

THE  BOIES  STEEL  WHEEL  CO. 

SORANTON,  PA. 


TP  TfiOJOJ  BUR  COUPLER  60., 

TROY,    IV.  Y. 

NEW  YORK  OFFICE :  r  Troy,  N.Y. 

49  Wa"  Street'  WORKS:  \  East  St.  Louis,  III. 

CHICAGO  OFFICE:  J'.L    r  .,    «*■  n 

1030  Monadnock  Building.  ^  8mlth's  Falls'  Ontano-  Canada' 

Ms\     w\  The  knuckle  may  be  thrown  open  for  coupling  by  the  hand 

I       U      I  Y  W  I"        rod  at  tne  side  of  the  car'  rendering  il  unnecessary  for 
I  III  Dl   I    S       Ll      trainmen  to  go  between  the  cars  to  open  the  knuckle. 


that  is  to  say,  the  regular  United  States,  I  believe,  runs  part  way  metallic, 
running  parallel  with  the  piston  rod,  then  a  straight  taper  from  there 
down  to  the  forward  edge  of  the  ring.  Some  years  ago,  I  recall,  I  used 
ordinary  metallic  packing,  the  United  States  packing,  and  we  found  this 
trouble,  that  it  would  wear  just  about  so  long,  until  the  ring  of  the 
metallic  packing  would  be  cut  in  the  corner  of  the  vibrating  cup,  and 
would  go  no  farther.  Now,  this  theoretically  will  slide  down  until  the 
ring  is  worn  out. 

In  regard  to  valve  stem  packing,  certainly  metallic  packing  is  quite 
as  well  adapted  to  the  stem  as  to  a  piston  rod,  on  account  of  the  vari- 
able travel  of  the  valve  and  the  consequent  unequal  wear  of  the  valve 
stem.  And  then  we  have  quite  heavy  valve  yokes,  and  it  seems  to  me 
that  we  need  a  forward  support  also  to  the  valve  yoke.  You  remember, 
Mr.  President,  we  used  to  have  them,  as  a  rule,  with  a  support  at  the 
forward  end  of  the  valve  yoke.  Then  again,  we  find  that  the  valve 
stems  have  increased  in  size,  while  the  stuffing  boxes  have  not  grown  in 
proportion.  Another  important  matter  which  Mr.  Purves  alluded  to  — 
the  metallic  packing,  like  the  famous  governors  of  North  and  South 
Carolina,  must  have  constant  lubrication. 

The  President.  Mr.  Richards,  this  is  a  subject  that  we  would  like 
to  hear  from  you  upon.  Can't  you  say  something  about  this  packing 
business  ? 

Mr.  Geo.  Richards.  I  do  not  know  that  I  can.  I  was  m  the  pack- 
ing business  a  good  many  years,  and  I  have  got  through  with  it. 

The  President.    We  would  like  to  hear  some  of  your  experience. 

Mr.  Geo.  Richards.  Well,  I  will  say  one  thing.  At  the  beginning 
of  the  use  of  metallic  packing,  there  were  several  months  passed  before 
I  could  even  get  a  trial.  I  will  speak  of  one  case,  the  power-house  of 
the  West  End.  When  they  had  the  first  engine  from  Milwaukee  I  went 
to  Mr.  Pearson  and  asked  him  to  make  a  trial.  He  did  not  believe  in 
valve  packing.  I  went  to  Mr.  Whitney  and  told  him  that  we  had  a  good 
thing,  and  I  would  like  to  have  him  try  it.  He  called  Mr.  Pearson's 
attention  to  it,  and  finally  gave  me  a  letter  to  the  Milwaukee  people. 
I  went  to  Milwaukee  and  saw  them,  and  after  spending  something  like 
two  months  they  concluded  to  try  it  in  one  of  the  engines,  and  it  was 
tried,  and  it  proved  so  well  that  they  have  now  a  set  on  every  engine  ; 
and  they  have  something  like  two, or  three  thousand  dollars'  worth  of 
spare  packing  on  hand.  It  is  used  all  over  the  United  States,  as  far  as 
stationary  engines  are  concerned. 

In  reference  to  valve  packing  wearing,  they  make  packing,  although 
they  do  not  pretend  to  do  locomotive  work  at  all,  that  drops  in  the  stuff- 
ing box,  and  they  use  now  a  ball  joint  with  good  success.  I  put  in 
such  packing  in  St.  Louis  at  the  big  flour  mill  there,  and  when  I  came 
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to  measure  the  engine  and  examine  it.  I  found  that  the  engineer,  who 
they  say  was  a  very  careful  man,  had  been  packing  the  piston  rod  with 
hemp  packing,  and  in  driving  in  hemp  packing  with  a  hammer  he  had 
hit  the  bottom  so  it  was  completely  bunged  up  and  battered.    I  called 
the  superintendent's  attention  to  it.    The  mill  was  then  changing  from 
old  to  new  wheat,  and  I  told  him  I  would  like  to  have  him  send  to 
Boston  for  a  set  of  packing  made  for  the  purpose,  and  put  it  in  on  trial, 
and  if  it  did  not  suit  him  he  need  not  pay  for  it.    He  said  the  engineer 
was  out  on  the  farm  ;  he  would  send  him  in  and  have  him  take  the 
engine  apart  and  try  a  set  of  it.    He  called  the  engineer  in,  and  I  called 
his  attention  to  the  botton  being  completely  hammered.    I  believe  they 
hammered  it  down  and  draw-filed  it,  and  put  packing  on.    It  was  very 
bad  from  the  word  go.    I  know  there  was  one  time  we  did  have  some 
trouble  once  in  a  while  on  a  boat,  something  of  that  kind,,  where  under 
oscillation  it  did  leak  once  in  a  while,  but  it  was  very,  very  rare.  It 
was  a  system  of  packing  never  known  much  in  railroad  purposes,  though 
they  use  it  to-day.    I  heard  the  proprietor  say  the  other  day  that  they 
had  a  three  thousand  dollar  order  from  England.    Last  year  they  paid 
something  like,  I  think  I  am  safe  in  saying,  twenty  or  thirty  thousand 
dollars  for  packing  for  stationary  engine  purposes. 

The  President.    The  question  is  open,  gentlemen,  for  further  dis- 
cussion.   We  shall  be  glad  to  hear  from  anyone. 

Mr.  Medway.  Mr.  Chairman,  metallic  packing  is  used  very  generally 
on  air  pumps.  I  think  we  have  a  number  of  gentlemen  here  who  can 
enlighten  us  on  the  subject. 

The  President.  We  have  a  good  many  of  our  air  brake  friends  here, 
and  they  probably  will  have  something  to  say  about  the  working  of 
metallic  packing  on  pumps.  I  know  from  my  own  experience  we  have 
a  good  many  pumps  that  have  it  on,  and  we  are  still  putting  it  on.  It 
works  well.  It  is  a  good  deal  better  than  the  old  fibrous  packing.  It 
does  not  leak.  I  do  not  see  any  objection  to  it.  Further  than  that  I 
have  nothing  to  say. 

Mr.  S.  A.  Randall.  Mr.  President,  I  would  say  that  I  have  known 
of  a  set  of  packing  put  on  an  air  pump  ;  I  have  never  known  it  to  fail, 
while  wearing  up  to  26.  I  have  been  out  of  the  packing  business  a 
number  of  years,  but  I  recall  that  from  our  worthy  President's  remarks. 

Mr.  F.  M.  Patrick.  Mr.  President,  I  am  not  a  member  of  the  Club, 
but  I  will  say  there  is  a  packing  known  as  vulca  beston,  a  mixture  of 
asbestos  and  rubber,  which  has  been  adopted  by  the  Pennsylvania  rail- 
road as  a  standard,  by  the  Baltimore  &  Ohio,  and  by  the  Westinghouse 
Air  Brake  Co.,  and  they  have  had  no  occasion  to  use  anything  in  place 
of  it  from  the  time  they  first  commenced  to  use  that  packing.  It  is 
also  made  for  valve  stems,  but  it  will  not  stand  well  the  rapid  motion  of 
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the  piston  rod,  for  running  seven  or  eight  hundred  feet.    Unless  they 
are  lubricated  it  does  not  do  good  service. 

The  President.    I  would  like  to  hear  from  Mr.  Bartlett  about  his 
experience  in  packing. 

Mr.  Henry  Bartlett.    Mr.  President.  I  do  not  think  I  can  add  very 
much  to  what  has  been  said  on  the  matter  of  packing.    Of  the  seven 
hundred  engines  which  we  have  to-day,  three  hundred  and  twenty  are 
equipped  with  metallic  valve  stem  packing  and  about  five  hundred  and 
twenty-five  have  metallic  piston  rod  packing.    We  are  equipping  all  the 
others  as  fast  as  they  pass  through  the  shop.    We  are  quite  well  aware 
of  the  fact  that  metallic  packing  is  a  paying  investment.    From  what 
few  figures  I  have  on  the  matter,  it  seems  to  me  that  there  is  a  saving 
of  about  five  dollars  per  engine  per  year  on  metallic  valve  stem  pack- 
ing and  about  ten  dollars  per  year  on  metallic  piston  rod  packing.  Those 
are  general  figures  —  about  fifteen  dollars  per  year  an  engine  over  hemp 
packing.    Metallic  packing  has  been  known  with  us  to  run  as  high  as 
twenty-seven  months  without  any  repairs.    On  an  average  it  only  runs 
twelve  months,  but  often  from  fifteen  to  eighteen  months  with  good  care. 
Hemp  packing  as  a  rule  takes  repairs  every  two  weeks  perhaps,  or  some- 
thing of  that  sort.    We  manufacture  our  own  metallic  packing.  The 
company  bought  the  right  to  do  this  some  years  ago.    As  to  the  cost 
of  equipping  an  engine  with  metallic  packing  above  hemp  packing.  I 
am  not  able  to  say  just  what  that  is.    I  presume  it  costs  something  in 
the  neighborhood  of  five  dollars  more  to  equip  an  engine  with  metallic 
packing  than  with  hemp  packing.    I  have  nothing  further  to  say. 

The  President.    I  see  Mr.  Desoe,  who  has  had  some  experience  in 
this  matter.    We  would  like  to  hear  from  him. 

Air.  E.  G.  Desoe.  Mr.  President.  I  do  not  know  that  I  can  offer 
anything  that  will  be  of  much  value,  although  I  have  had  some  expe- 
rience on  our  road  with  metallic  packing  ;  also  a  considerable  experience 
with  the  so-called  vulca  beston  packing  and  fibrous  packing.  The 
trouble  experienced  with  that  packing  was  not  that  it  failed  to  make  a 
tight  joint,  but  in  some  cases  it  would  screw  too  tightly,  perhaps  unnec- 
essarily tight,  and  an  engineer  might  think  it  would  cut  the  piston  rod. 
I  have  known  of  quite  a  number  of  such  things  as  that,  but  the  greatest 
trouble  we  have  with  this  packing  is  the  renewing  of  it,  it  being  packed 
so  hard  and  compact  that  in  some  cases  I  have  known  where  it  was 
necessary  to  take  the  pump  from  the  engine  and  take  it  apart  in  order 
to  get  the  packing  out  without  ruining  the  piston  rod.  I  think  that 
metallic  packing,  from  what  experience  I  have  had  with  it,  is  far  ahead 
of  any  other  packing. 

The  President.    I  would  say  that  we  used  United  States  metallic 
packing  on  about  half  of  our  engines.    It  is  undoubtedly  the  cheapest 


*5 

D  C  NOBLE  Sec.  and  Treas. 
J  IR#RENCHrvice-Pres.        GE0-  W"  M0RRIS>  Gen"  Mgr-        P.*      FRENCH,  Gen'l  Supf 

A.  FRENCH  SPRING  CO., 

I*itt: ®*>c* tragic* «  Penna. 

ELLIPTIC  AND  SPIRAL  SPRINGS 

OF  EVERY  DESCRIPTION. 

C.  S.  HENRY,  General  Eastern  Agent, 

88  Boreel  Building,  New  York. 


Fairbanks  Standard  Scales. 

RENEWABLE  ASBESTOS  SEAT  GATE,  GLOBE,  OK  ANGLE  VALVES, 
FREIGHT  TRUCKS,  COPYING  PRESSES,  R.  R.  SUPPLIES, 

BABBITT,  ANTI-FRICTION  AND  PHOSPHOR-BRONZE  METALS. 

THE  FAIRBANKS  CO, 

77  and  79  Milk  St., 
BOSTON      -      -  MASS. 

John  W.  Masury  *  Son, 

MANUFACTURERS  OF 

Hhilboud  Puns  hod  Colors  ep ! hopes, 

NEW  YORK  AND  CHICAGO. 

National  Tube  Works  Company, 

Manufacturers  of 

Wrought  Iron  and  Steel  Tubular  Goods 

Of  all  descriptions,  from  1-8  to  24  inches  diameter. 

LOCOMOTIVE  TUBES  AND  INJECTORS  A  SPECIALTY. 

SALES  OFFICES  : 

Boston.       New  York.       Pittsburgh.       Chicago.       St.  Louis. 


i6 

packing  used,  because  the  various  kinds  of  fibrous  packing  are  not  very 
good  packing  ;  they  do  not  last  well.  If  there  is  nothing  more  to  be 
said  on  this  question  of  packing,  we  will  pass  to  the  next  subject, 

Mr.  Gosselin.    Mr.  President,  I  would  like  to  say  that  my  experi- 
ence has  not  been  as  wide  as  that  of  some  of  the  older  gentlemen  who 
have  spoken,  but  I  would  say  that  the  Delaware  &  Hudson  use  a  device 
in  valve  stem  packing  that  is  giving  good  results,  and  there  is  one 
engine  which  has  been  under  good  care  for  the  last  seven  months,  and 
I  have  not  had  any  trouble  so  far  with  the  valve  stem  packing,  which  is 
something  quite  unusual.    They  insert  a  sleeve  over  the  valve  stem  with 
a  double  nut  that  comes  against  the  joint.    There  is  a  very  tight  joint, 
and  a  very  large  valve  stem  for  the  packing  to  wear  on.    I  think  that 
the  larger  the  stem  the  nicer  the  packing  will  wear  and  the  longer  it 
will  last.    I  have  used  packing  that  was  five-eighths  of  an  inch  larger 
than  the  diameter  of  the  piston,  and  had  it  run  fourteen  months  until 
the  first  ring  was  completely  gone.    The  second  ring,  because  we  used 
only  two  rings,  was  more  than  half  worn  out  when  the  bushing  at  the 
end  of  the  spring  would  refuse  to  push  it  any  further.    Then  it  would 
have  to  be  renewed.    The  most  trouble  we  have  had  with  valve  stem 
packing  is  the  keeping  it  at  too  fine  a  point,  the  box  being  considerably 
larger  than  the  stem,  which  allows  this  nut  to  open  the  box  slightly  when 
the  engine  is  dropped  lower,  and  the  larger  part  of  the  stem  coming  in 
contact  it  makes  it  slack,  and  consequently  breaks  the  rings,  and  then 
it  has  to  be  renewed  ;  so  in  order  to  get  apparent  satisfaction  from  it  I 
have  taken  the  valve  stem  packing  and  put  it  into  a  lathe  and  turned  it 
large  for  the  cup,  so  that  this  would  hold  it  completely  hard  against  the 
spring  before  you  would  have  any  chance  to  get  in  there  and  get  any 
slack  from  it.    With  a  good,  careful  engineer,  who  keeps  some  oil  on 
the  valve  stem  of  his  piston,  we  do  not  experience  any  trouble  that  way, 
and  I  would  say,  as  far  as  our  experience  goes,  I  find  that  metallic 
packing  gives  good  results. 

If  it  is  made  in  that  way,  it  allows  a  better  expansion ;  it  does  not 
break  it.  and  consequently  it  will  wear  a  good  deal  longer,  and  give  a 
good  deal  better  satisfaction  all  around. 

The  President.  We  have  with  us,  I  believe,  Mr.  Hutchins,  who 
may  have  something  to  say. 

Mr.  Hutchins.  Mr.  President,  L  have  not  had  very  much  experi- 
ence with  putting  packing  in  air  pumps,  but  I  have  had  quite  a  number 
of  years'  experience  with  the  Jerome  packing  in  valve  stems,  and  I 
must  say  that  it  has  given  entire  satisfaction  under  all  circumstances 
and  conditions.  I  am  using  it  now  in  connection  with  an  engine  on 
the  Big  Four,  which  has  made  in  the  neighborhood  of  65,000  miles 
on  a  heavy  passenger  train,  a  limited  train,  and  there  is  one  valve  stem 
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which  has  been  repacked  in  that  time,  and  that  was  recently.  The 
piston.  I  think,  ran  in  the  neighborhood  of  50.000  miles  before  it  was 
removed  to  be  repacked.    The  rings  were  entirely  worn  out. 

\s  to  air  pump  packing,  I  have  a  set  of  metallic  packing  in  an  air 
pump,  put  in  there  when  it  was  first  set  up.  and  it  has  never  been 
touched  since.  I  do  not  know  how  much  longer  it  is  going  to  run,  but 
it  does  not  show  any  indication  of  giving  any  trouble. 

The  slight  leaking  keeps  the  lower  packing  lubricated,  and  it  is  the 
life  of  the  lower  packing.  But  the  engine  has  a  mileage  of  65,000 
miles,  and  the  pump  has  never  been  touched.  I  will  say  in  connection 
with  that,  that  the  oil  cup  on  the  air  end  of  the  pump  has  never  been 
opened.  There  has  never  been  a  drop  of  oil  put  into  the  air  cylinder 
or  pump  since  it  was  built,  and  we  never  have  had  occasion  to  even 
touch  the  nuts  on  the  stuffing  box. 

The  President.    Is  Mr.  Farmer  in  the  house?    If  so.  we  would  like 

to  hear  from  him. 

Mi  Farmer.  Mr.  President,  I  cannot  add  anything  to  what  has 
been  .aid  from  personal  experience,  yet  I  am  aware  that  on  the  Northern 
Pacific  they  have  a  metallic  packing  which  I  believe  is  made  of  scrap. 
I  do  not  know  whether  it  is  Terome  or  United  States.  It  is  put  m  the 
stuffing  box  without  anything  additional  except  a  piece  ot  rubber  to 
screw  the  end  down  on  so  it  won't  bind  hard,  and  also  so  the  end  won't 
work  off  in  any  respect.  That  is  all  I  can  say  about  the  matter,  out 
if  Mr.  Goodman  is  here,  the  engineer  from  the  Northern  Pacihc.  he 
can  possibly  give  you  more  information  in  regard  to  it. 

The  President.  I  would  like  to  hear  from  Mr.  Goodman. 
Mr  Goodman.  Air.  President,  the  packing  which  Mr.  Farmer  refers 
to  is  scrap,  Terome  packing.  We  have  been  making  it  now  about  two 
years,  and  find  it  gives  very  good  satisfaction.  The  slight  leak,  as  Mr. 
Hutchins  says,  in  the  steam  end.  does  lubricate  the  air  end.  I  do  not 
know  that  I  can  add  anything  more  to  what  has  been  said. 

Mr  Steele  Mr.  President.  I  am  connected  with  a  road  that  uses 
Terome  metallic  packing  for  air  pumps.  We  adopted  it  as  a  standard 
about  a  vear  ago.  and  so  far  it  has  given  perfect  satisfaction.  I  find  the 
same  trouble  with  it  as  mentioned  by  this  gentleman,  that  the  stuffing 
box  on  the  steam  cvlinder  will  leak  slightly  when  the  air  end  is  perfectly 
tiaht  I  will  also  state  that  it  is  very  little  used  in  the  air  cylinder.  Some 
m&en  never  open  the  air  cocks  on  'the  air  cylinder  at  all.  Most  of  them 
just  run  a  swab  around  the  piston  once  or  twice  a  day. 

The  President.  Are  there  any  others  who  desire  to  speak  on  this 
subject^    If  so,  there  is  now  an  opportunity. 

Mr  T  V  Pcrves  Jr.  Mr.  President.  I  would  say  in  regard  to  the 
mileage  of  packing,  in  looking  over  the  record,  the  best  I  could  find  for 
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one  set  of  piston  rod  packing  was  120.000  miles.  That,  of  course,  is 
exceptional,  because  the  packing  was  in  that  engine  for  about  two  years 
and  three  months.  If  we  are  enabled  to  get  eight  months'  wear  out 
of  each  set  of  piston  or  valve  rod  packing,  we  consider  it  a  pretty 
good  record.  Now.  if  any  who  are  interested  in  this  matter  will  look 
over  their  stock-book  or  their  storekeeper's  book,  or  whatever  book 
they  keep  those  records  in,  they  will  undoubtedly  find  that  a  certain 
engine  has  been  equipped  with  more  piston  or  valve  rod  packing  than  it 
should  have  been,  and  if  you  take  the  trouble  to  look  into  that,  you 
will  find  that  there  is  a  local  cause  for  using  so  much  packing.  Engine- 
house  foremen,  I  won't  say  all.  but  some  of  them,  will  take  the  quickest 
way  to  get  at  a  job.  For  instance,  if  an  engine  comes  in  and  the  rod 
packing  is  reported,  he  takes  it  out  and  puts  in  a  new  set.  Perhaps 
that  set  may  not  run  a  week,  and  comes  in  again  in  the  same  condition. 
He  takes  the  old  set  out  and  puts  a  new  set  in.  That  is  all  wrong. 
There  is  some  cause  for  that  packing  wearing  out  in  so  short  a  time, 
and  if  you  can  impress  upon  the  mind  of  those  who  have  charge  of  that 
work  that  there  is  a  cause  for  this  amount  of  packing  being  used  in  a 
certain  engine  and  to  look  for  the  cause  and  find  it,  and  remedy  it.  it 
will  be  a  good  thing.  One  may  say  the  cost  of  packing,  perhaps,  does 
not  amount  to  a  great  deal  in  a  year,  or  does  not  increase  the  running 
repairs  on  a  number  of  thousand  miles  ;  yet  it  is  a  little  leak,  and  if  we 
are  enabled  to  stop  these  small  leaks,  it  is  surprising  to  see  how  the 
figures  will  drop  on  your  total. 

Mr.  Gosselin.  Mr.  President,  on  our  road  we  have  an  engine  that 
ran  fourteen  months  with  metallic  piston  packing  without  being  touched. 
It  ran  124  miles  a  day  on  a  regular  train.  I  think  that  is  a  pretty  good 
record. 

The  President.  If  there  is  nothing  more  to  be  said  on  this  matter 
we  will  pass  to  the  next  subject  before  the  Club,  The  Relative  Value 
of  the  Different  Types  of  Slide  Valves,  and  I  will  ask  Mr.  Bartlett,  of 
the  Boston  &  Maine  Railroad,  to  open  the  question. 

Mr.  H.  Bartlett.  Mr.  President,  I  have  no  paper  on  this  subject, 
and  I  have  not  had  the  time  to  give  the  subject  that  attention  I  should 
have  liked,  but  perhaps  I  can  say  enough  to  start  the  discussion.  You 
have,  no  doubt,  all  read  the  paper  presented  on  the  same  subject  by  Mr. 
Pomeroy  before  the  New  York  Railroad  Club  in  December,  in  which 
Mr.  Pomeroy  described  the  different  types  of  valves  which  have  been 
used  on  locomotives.  You  are  all  familiar  with  the  difficulties  of  the 
unbalanced  valve  in  the  locomotive  service.  The  excessive  pressure  on 
the  top  of  the  valve  consumed  a  great  deal  of  the  power  to  operate  the 
engine,  caused  great  wear  on  the  valve  seats,  and  wear  and  tear  to  the 
valve  gear,  and  also  made  it  difficult  to  reverse  the  engine.    I  think  it 
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has  been  said  that  an  unbalanced  valve  has  been  known  to  wear  as 
much  as  an  eighth  of  an  inch  on  a  valve  seat  in  a  hundred  miles.  They 
are  also  said  to  have  consumed  as  much  as  three  to  four  per  cent,  of 
the  power  of  the  engine  to  move  them  alone. 

Probably  one  of  the  greatest  inventions  for  the  benefit  of  locomotive 
service  has  been  the  balanced  valve.  The  first  balanced  valve,  I  believe,, 
was  used  as  early  as  1838  in  England.  I  have  forgotten  just  what  the 
road  was.  The  most  common  type  of  balanced  valve  known  in  this 
country  is  probably  the  Richardson  valve.  Some  tests  were  made  by 
the  Chicago,  Burlington  &  Quincy  road  in  1S86  to  determine  the  power 
required  to  move  a  balanced  valve  over  that  of  the  unbalanced  valve, 
and  as  a  result  of  these  experiments  it  was  shown  that  it  took  about 
thirty-six  per  cent,  more  power  to  operate  the  unbalanced  valve  than 
the  balanced  valve  under  the  same  steam  pressure  and  the  same  lubrica- 
tion, the  per  cent,  of  the  valves  that  were  balanced  in  this  case  being 
only  about  forty  per  cent,  of  the  area,  when,  if  they  had  been  balanced 
up  to  the  average  of  to-day  of  fifty-two  per  cent,  of  the  area,  the  show- 
ing would  have  been  even  better.  You  all  know  the  benefits  of  the 
balanced  valve.  The  excessive  pressure  on  the  top  of  the  valve  has 
been  removed  ;  there  is  less  wear  on  the  valve  seats,  less  wear  upon 
the  valve  gear,  and  it  15  much  easier  to  reverse  the  engine. 

Of  the  other  types  of  valves  which  have  been  used  in  locomotives, 
the  piston  valve  may  be  mentioned.  It  has  been  used  in  different  parts 
of  the  country  on  different  roads,  but  I  hardly  think  anywhere  with 
absolute  success.  I  believe  the  New  England  road  had  some  engines 
a  while  ago  with  piston  valves,  but  they  were  removed  some  time  ago. 
The  Chicago.  Burlington  &  Quincy  road  has  just  received  some  new 
engines,  I  believe,  which  are  equipped  with  piston  valves.  Just  what 
these  promise  I  do  not  know. 

As  to  the  difficulties  with  piston  valves,  I  have  never  had  experience 
with  them,  except  on  one  engine.  The  troubles  with  piston  valves,  so 
far  as  I  know,  are  in  obtaining  a  full  port  opening,  unless  a  valve  of  the 
plug-form  type  is  used.  Where  packing  rings  are  used  with  piston 
valves,  as  is  usually  the  case  in  this  country,  bridges  have  to  be  used 
usually  over  the  ports. 

There  is  also  difficulty  with  the  rings  staying  down  when  covering  the 
ports  during  compression,  and  also,  further,  there  is  trouble  with  piston 
valves  thumping  when  steam  is  shut  off,  on  account  of  their  inability  to 
relieve  themselves  by  rising  from  the  seat  like  a  slide  valve.  On  the 
whole,  I  am  not  able  to  find  out  that  piston  valves  have  anywhere  been 
a  success. 

Of  the  other  kinds  of  valves  which  are  used  quite  extensively,  may 
be  mentioned  the  balanced  valve  with  the  Allen  port.    The  chief  point 
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of  this  valve,  I  believe,  is  the  good  admission  which  is  claimed  for  it, 
there  being  twice  the  opening  in  the  Allen  valve  that  there  is  in  the 
ordinary  valve.  The  Allen  valve,  however,  I  understand,  is  better 
adapted  to  short  travel  and  short  cut-off,  and  therefore  better  suited  to 

passenger  service. 

As  to  whether  there  is  any  decrease  in  the  back  pressure  or  fuel 
economy  with  the  Allen  port,  I  am  not  able  to  say.  I  trust  there  are 
some  gentlemen  here  to-night  from  whom  we  shall  hear  on  piston  valves 
and  the  Allen  port. 

To  sum  the  matter  up,  I  will  say  I  am  rather  in  favor  of  the  Allen 
port  for  passenger  sendee.  For  freight  service  I  doubt  if  there  is  any- 
thing better  than  the  Richardson  valve.  Piston  valves,  I  hardly  think, 
up  to  this  time  promise  very  much  for  locomotive  service,  unless  there 
is  some  particular  object  to  be  attained,  as  in  the  case  of  compound 
engines,  where  the  boiler  pressure  is  so  high  and  there  is  difficulty  in 
lubricating  the  slide  valve. 

The  President.  I  think  it  was  usual  to  put  in  a  rubber  valve.  It  is 
usual  to  put  a  Richardson  balance  on  the  Allen  valve,  is  it  not,  Mr. 
Farmer  ? 

Mr.  Farmer.    I  think  so. 

Mr.  John  Medway.  Mr.  President,  we  have  used  the  Richardson 
balanced  valve  on  practically  all  the  locomotives,  and  they  have  given 
excellent  satisfaction.  We  consider  them  superior  to  the  unbalanced 
valve,  in  that  we  have  less  wear  and  tear  on  the  machinery,  and  also  on 
the  engineer.  There  is  another  reason  why  we  are  rather  favorably  dis- 
posed towards  the  Richardson  valve.  It  was  devised  and  perfected  in 
our  shop  at  Troy.  Mr.  Richardson  was  the  machinist  in  that  shop,  and 
it  was  gotten  up  there  and  placed  on  the  road,  and  as  the  result  it  has 
cost  nothing  for  royalty. 

With  reference  to  the  Allen  valve  my  experience  is  somewhat  limited. 
We  have  only  had  two  passenger  locomotives  with  the  Allen  valve. 
They  are  doing  excellent  service,  but  I  am  not  quite  sure  that  we  want 
to  go  into  the  additional  labor  and  expense  of  the  Allen  valve  for  the 
results  we  get  from  it.  I  think  it  is  quite  possible  we  get  just  about 
as  good  results  from  the  ordinary  Richardson  valve  without  long  ports. 

The  President.  I  will  say  that  the  Allen  valve  is  quite  a  heavy 
valve  necessarily.  It  has  to  be  heavy  enough  to  core  that  port  over 
from  one  side  to  the  other.  My  experience  with  the  Allen  valve  was 
that  you  couldn't  see  enough  difference  between  that  and  the  common 
slide  valve  with  Richardson's  balance  properly  set,  but  we  get  just  as 
good  service  without  the  Alien  port  as  we  do  with  it.  The  design  of 
the  Allen  port  was  to  get  the  additional  amount  of  speed  at  the  same 
point  of  steam  entering  the  port,  where  you  would  get  an  opening.  At 
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the  first  opening  of  your  valve  you  get  a  simultaneous  opening  with  the 
Allen  port,  which  added  to  it,  but  over  the  eccentrics  you  get  five  and 
one  half  to  three-quarters  travel  to  an  inch  of  lap  of  your  valve  set 
about  line  and  line.  At  every  stroke  you  get  a  good  opening  when  you 
get  up  into  working  position,  and  you  will  get  the  same  when  it  begins 
to  open,  and  probably  the  valve  is  wide  open  when  your  engine  has 
aotten  about  one-eighth  higher  stroke,  before  it  gets  the  full  beneht  of 
the  boiler  pressure,  all  that  can  be  had,  where  that  does  the  most  good, 
from  the  first  eighth  to  the  first  quarter,  toward  the  last  eighth,  when  it 
is  shut  off.  There  was  one  engine  in  particular,  a  passenger  engine,  the 
seats  of  which  were  getting  all  cut  up,  and  while  we  took  a  good  deal 
of  pains  to  get  the  sand  out  of  that  Allen  port,  at  the  same  time  we  did 
not  succeed  in  getting  enough  out  to  prevent  its  scraping,  and  I  put  in 
the  common  valve,  and  got  as  good  work  out  of  it  as  before,  and  was 
satisfied  with  it. 

We  will  be  glad  to  hear  from  Mr.  Purves. 

Mr.  T.  B.  Purves,  Jr.  Mr.  President,  the  majority  of  locomotives 
built  in  recent  years  have  large  ports,  and  carry  high  boiler  pressures, 
and  no  one  will  admit  for  a  moment  that  the  balance  slide  valve  is  not 
a  necessity  ;  but  there  are  some  who  do  not  think  that  the  Allen  port 
is  a  necessity.  On  our  line  we  have  sixty-two  consolidation  engines, 
and  of  that  number  I  think  there  are  thirty-six  equipped  with  the  Allen- 
Richardson  valve.  A  careful  scanning  of  the  performance  sheets  shows 
no  perceptible  decrease  in  the  cost  of  fuel  of  engines  equipped  with  the 
Allen  valve,  over  those  equipped  with  the  plain  Richardson  balance.  If 
I  remember  rightly,  it  was  in  1883,  when  I  was  located  at  Albany,  I 
assisted  the  late  F.  W.  Richardson,  the  patentee  of  the  Richardson  bal- 
anced valve,  in  making  a  series  of  tests  on  a  Boston  &  Albany  standard 
engine  to  determine  the  pull  on  the  valve  rod  with  his  balance,  and 
with  a  plain  slide  valve  without  his  balance.  If  I  remember  rightly, 
there  was  about  forty  per  cent,  decrease.  Of  course,  that  forty  per 
cent,  decrease  means  a  great  saving,  not  only  in  the  engineer,  but  also 
in  the  wear  and  tear  of  the  different  parts  of  the  valve  motion  of  your 
locomotive. 

Mr.  G.  L.  Fowler.  Mr.  President,  I  am  not  a  member  of  the  Club, 
but  I  have  had  a  little  experience  in  valves,  which  may  be  of  some 
interest,  and  I  think  I  can  answer  some  of  Mr.  Bartlett's  questions  in 
regard  'to  piston  valves.  There  is  nothing  in  the  world  requiring  so 
much  care  and  attention  as  the  ordinary  slide  valve.  I  have  had  very 
successful  and  very  disastrous  experience  with  it.  One  of  the  disastrous 
experiences  was  a  case  where  I  was  superintendent  of  the  shop,  and  we 
were  building  a  very  large  slide  valve.  The  engine  was  in  a  saw-mill. 
Our  general  manager  was  a  man  of  inventive  capacity,  and  he  imme- 


27 


THE  AJAX  METAL  CO., 

PHILADELPHIA, 


MANUFACTURERS  OF 


ENGINE  AND  CAR  BEARINGS, 

GUARANTEED  TO  RUN  COOL.. 
CELEBRATED  AJAX  BULL  METAL, 

FOR  ENGINE  TRUCK  BOXES,  METALLIC   PACKING,  LINING,  ETC.,  ETC. 


CHARLES  H.  ZEHNDEE,  President. 
WM.  F.  LOWET,  See.  &  Treas. 


FEED'K  H.  EATON,  Vice-President, 
H.  P.  G-LENxJ,  General  Manager. 


THE  JACKSON  &  WOODIN  MFG.  CO. 


MANUFACTURERS  OF 


CARS, 

CAST4RON  GAS  and  WATER  PIPES 

CAR  WHEELS,  GRAY  IRON  CASTINGS,  FORCINGS, 
MERCHANT  IRON,  STEEL  MINE  AXLES, 

BERWICK,  COLUMBIA  COUNTY,  PA. 


Barnum  Richardson  Co., 

L<IME    ROCK,    CO  IV  TV. 

Manufacturers  of 

Salisbury  Charcoal  Pig  Iron,  k  MM  Car  Wheels. 

ALL  WHEELS  MADE  FROM  SALISBURY    IRON  IN 
BARR   CONTRACTING  CHILL  WITH 
GROUND  TREADS. 

WHEELS  FURNISHED  IN  THE  ROUGH,  BORED,  OR  FITTED  TO  AXLES. 

GRAY  IRON  CASTINGS. 


THE  ACME  MACHINERY  CO., 


CLEVELAND, 
OHIO. 


MANUFACTURERS  OF 

Acme  Bolt  and 
Rivet  Headers, 

Acme  Single  and 
Double  Automatic 

BOLT  CUTTERS^  gt-  Dec.  5  .882. 

Cutting  from  %  in.  to  6  in.  diameter.     Pat  Aug  25, 1885. 
Also  SEPARATE  HEADS  and  DIES. 

Kepresented  by  A.  W.  HANDY.  Boston,  Mass. 
P.  O.  Box  1770. 


28 


diatelv  decided  he  could  build  a  balance  to  that  valve,  which  he  did  with 
not  very  good  results. 

In  the  West  on  some  steamboats  they  use  a  rocker  valve  very  success- 
fullv.  In  fact,  ten  years  ago  it  was  almost  impossible  to  convince  an 
engineer  on  a  western  steamboat  that  anything  else  would  operate  an 
engine.  They  insisted  on  having  a  rocker  valve,  and  they  did  work 
remarkably  well,  and  worked  for  a  very  long  time.  The  only  trouble 
that  was  experienced  was  wearing  the  waive  stem  slightly,  but  by  making 
a  valve  stem  independent  of  the  valve  and  putting  it  in  a  slot,  we  got 
over  that  difficulty. 

Now.  in  regard  to  the  plug  valve,  of  course,  it  is  absolutely  impossible, 
as  far  as  I  know,  to  make  plug  valves  without  packing  tight.  We  used 
to  use  it  on  some  reversing  engines  for  saw-mill  purposes,  where  our  plug 
valve  was  our  reversing  valve.  By  throwing  it  over  in  one  direction,  we 
took  steam  into  the  exhaust  of  our  engine,  thus  reversing  it.  Of  course, 
fuel  was  cheap,  so  we  did  not  care  for  the  expense.  Some  recent  experi- 
ments on  the  London  Northeastern  road  showed  some  remarkable  results 
for  the  piston  valve.  I  do  not  know  whether  the  figures  have  been 
published  in  this  country  or  not.  But  they  looked  when  I  first  saw  them 
as  though  they  had  been  doctored,  —  as  though  they  were  not  actually 
taken  from  ordinary  piston  valves. 

Mr.  Bartlett  refers  to  the  piston  valves,,  that  it  is  necessary  to  bridge 
over  the  ports.'  and  that  with  the  ordinary  packing  you  really  do  not 
know  where  the  point  of  cut-off  is,  but  if  you  make  it  with  a  large 
valve,  then  you  get  a  leakage  back  underneath  the  packing.  If  you 
make  it  so  your  packing  leaks  and  your  valve  travels  clear  over  the  port, 
you  have  the  same  as  any  other,  but  there  has  recently  been  put  upon 
the  market  an  arrangement  for  packing  which  entirely  overcomes  that 
difficulty.  If  you  will  allow  me  to  show  you  on  the  blackboard,  I  can 
show  you  how  it  is  made.  (The  speaker  then  went  to  the  blackboard 
and  made  a  diagram  which  he  explained.) 

The  President.  We  have  with  us  to-night  Mr.  Shaw  with  a  model  of 
a  valve  motion  which  he  has  brought  here  to  show.  Perhaps  Mr.  Shaw 
will  be  willing  to  explain  the  model.  There  are  some  features  of  it  that 
are  new  to  me,  and  it  may  be  of  interest  to  others. 

Mr.  Shaw.  Mr.  President  and  gentlemen,  speaking  of  valve  motions 
and  valves.  I  would  simply  say  here  before  making  a  statement  in  rela- 
tion to  my  valve  motion,  and  specially  referring  to  the  Allen  valve,  if  I 
understand  the  Allen  valve  rightly,  it  has  a  double  admission,  and  as  a 
result  we  get  a  full  admission.  We  have  a  difficulty  in  the  release  of 
the  Allen  valve.  If  you  got  a  double  release  it  would  be  of  some  bene- 
fit. It  seems  to  me  there  is  no  particular  benefit  from  the  Allen  valve 
as  now  constructed,  although  as  far  as  valves  are  concerned,  there  are 
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no  better  valves  than  the  Richardson  balanced  valve  as  it  stands  to-day 
in  practice.    It  seems  to  give  as  good  satisfaction  as  anything,  as  far  as 
I  know,  but  I  believe  that  the  inefficiency  of  the  valve  is  not  due  so 
much  to  the  valve  itself  as  it  is  to  the  valve  motion,  that  which  is  be- 
hind the  valve.    I  think  the  common  slide  valve  has  the  proper  motion 
as  to  slide,  and  I  have  a  model  which,  of  course,  cannot  be  understood 
without  being  examined.    I  have  given  this  valve  motion  some  consider- 
able study,  and  I  have  come  to  this  conclusion,  that  no  valve  motion, 
however  well  constructed,  can"  be  efficient  where  one  eccentric  throws 
the  lap  of  the  valve  and  opens  the  port  with  the  same  set  which  is 
common  to  the  valve  of  to-day,  but  there  must  be  independent  motion 
in  order  to  get  a  quick  opening  at  the  proper  time.     In  this  valve 
motion  that  I  have  here  this  evening,  I  have  this  quick  opening,  opening 
at  nearly  double  the  speed  of  the  ordinary  valve.    The  cross-head  is  on 
the  centre,  and  as  it  is  turned  here  the  port  is  thrown  wide  open.    As  I 
turn  it  you  see  that  at  the  end  of  the  stroke  here  the  valve  is  wide  open. 
There  is  a  rest  under  the  valve  which  allows  the  exhaust  steam  to  pass 
out,  giving  a  little  time  for  it  to  pass  out,  and  with  that  motion  we  can 
produce  a  valve  which  is  much  quicker  in  action.    It  has  been  said 
here,  and  it  is  said  by  all  railroad  men  to-day,  that,  while  we  have  been 
increasing  the  weight  of  our  large  engines,  they  are  slow  to  start,  slug- 
gish ■  and  that  is  true,  from  the  fact  that,  while  we  have  increased  the 
weight  of  our  engines,  we  have  not  changed  the  form  of  valve  motion. 
In  other  words,  we  have  not  kept  up  the  speed  of  our  valve  opening 
equal  to  the  weight  of  our  engines,  and  the  result  is  we  have  slow  mov- 
ing engines.    Now,  it  seems  to  me  if  the  valve  motion  can  be  made  so 
that  this  opening  should  become  quick  and  instantaneous,  we  could 
make  quicker  moving  engines  for  our  heavy  engines.    I  do  not  know 
how  far  I  am  to  go,  Mr.  President. 

The  President.  As  long  as  you  wish,  Mr.  Shaw. 
Mr.  Shaw.  Well,  that  will  take  me  until  morning.  Well,  this  is  a 
rough,  crude  model,  comparatively  speaking,  and  if  any  gentlemen  are 
interested,  and  will  come  up  forward  here,  I  can  explain  it  to  them. 
(Mr.  Shaw  then  operated  and  explained  in  detail  the  principles  illus- 
trated by  his  model.) 

The  President.  I  see  Mr.  Lewis,  of  the  Boston  &  Albany  Railroad, 
in  the  hall,  who  is  an  expert  on  valve  motion.  We  would  be  glad  to 
hear  from  him. 

Mr.  Benj,  Lewis.  Our  president  spoke  of  the  Allen  valve  not  doing 
so  well  as  the  slide  valve.  The  Allen  valve  cannot  do  as  well  as  the 
ordinary  slide  valve  on  the  common  engine.  The  port  has  to  be  made 
to  accommodate  the  Allen  valve.  I  think  Mr.  Purves  spoke  of  his  test. 
He  found  that  other  ports  were  too  narrow  to  accommodate  the  Allen 
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valve.  That  was  before  I  came  on  the  road.  To  accommodate  the 
Allen  valve  the  ports  have  to  be  wide  to  allow  for  the  clearance  around 
the  valve.  Mr.  Shaw  spoke  of  his  moving  an  inch  and  a  quarter  lap. 
As  long  as  he  had  his  seven-eighths  lap,  I  cannot  see  what  he  gains  by 
doing  that.  If  the  travel  of  the  valve  in  proportion  to  the  speed  of 
the  piston  is  the  period  of  our  expansion,  so  that  an  inch  and  a  quarter 
is  moved  as  quickly  as  seven-eighths,  during  the  same  movement  of  the 
piston,  I  cannot  see  that  we  have  gained  anything. 
I  do  not  know  that  I  have  anything  more  to  say. 

Mr.  Shaw.  I  will  say  one  word  more  in  reply  to  Mr.  Lewis.  He 
said  he  did  not  see  where  I  gained.  What  I  gain  is  at  the  other  end. 
By  reference  to  this  model,  you  see  we  have  a  more  rapid  movement, 
and  throwing  off  the  lap  at  the  end  of  the  stroke  there  is  a  rest  there. 
I  did  not  explain  that  perhaps  fully. 

Mr.  Lewis.    That  is  what  I  wanted  to  bring  out. 

Mr.  Shaw.  There  is  a  rest  there  at  the  end  of  the  stroke  which 
allows  the  piston  to  move  some  six  inches  while  the  valve  is  entirely  at 
rest.  Now,  the  gain  is  on  that  end,  and  it  allows  the  exhaust  steam  to 
pass  out  from  it ;  in  other  words,  to  clear  itself. 

The  President.  We  are  ready  to  hear  from  anybody  else  who  has 
something  to  say  on  this  subject. 

Mr.  Fowler.  Mr.  President,  I  will  say  one  word  more  in  regard  to 
the  link  motion,  if  I  may  be  allowed.  I  think  one  reason  for  the  diffi- 
culties which  have  been  experienced  in  this  matter,  is  that  so  many 
people  have  been  endeavoring  so  long  to  do  the  work  better,  and  is  due 
to  a  great  extent  to  the  carelessness  of  designers  in  designing  motion. 
For  example,  I  know  of  a  superintendent  of  motive  power  upon  one 
of  the  roads  in  this  country,  who  had  some  switching  engines  designed. 
It  was  at  the  time  when  standards  were  just  beginning  to  come  in,  and 
he  had  a  standard  link  upon  a  heavy  passenger  engine  with  eccentric 
rods  some  seven  and  one-half  feet  long.  His  switching  engine  had 
eccentric  rods  about  three  feet  and  six  inches  long.  After  he  had 
arranged  for  a  big  link,  when  his  draughtsman  was  laying  out  his  valve 
motion  he  interfered  with  him,  and  said  he  would  like  this  length  of 
link,  and  an  order  came  to  put  this  link  on.  The  draughtsman  put  it 
on  and  found  that  with  his  rocker  on  the  length  it  was  necessary  to 
make  it,  his  links  would  be  dragging  along  on  the  pavements  loosely  ; 
that  is  to  say,  the  paving  stones  on' the  street  would  interfere  with  it, 
so  he  thought  he  would  cut  the  ends  of  that  link  off,  which  he  did. 
That  was  the  link  that  was  put  on  to  the  locomotive,  and  they  were  built 
on  that  design. 

It  was  utterly  impossible  to  get  anything  square. 

Those  engines  were  built  and  run  for  a  long  time.    I  do  not  know 
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whether  the  links  have  been  changed  now  or  not.  I  rather  suspect  that 
they  have  been,  but  any  one  who  has  ever  worked  at  valve  motion 
knows  how  exceedingly  sensitive  it  is.  I  had  a  case  some  years  ago. 
An  engine  came  from  a  prominent  builder,  where  it  was  utterly  impos- 
sible to  set  the  valve  square,  and  we  found  the  difficulty  lay  in  the  fact 
that  it  was  desired  to  get  the  eccentric  rod  straight,  so  they  had  simply 
designed  their  valve  motion,  and  then  found  the  eccentric  rod  would 
strike  the  shaft  and  lift  the  shaft,  and  raise  it  up  about  six  inches,  throw- 
ing the  valve  out,  so  that  nothing  could  be  done  with  it,  but  we  dropped 
it  down  into  proper  position,  and  the  engine  was  perfectly  square.  You 
can  take  any  single  point  in  the  valve  motion,  and  if  anything  is  out  of 
shape  the  valve  motion  goes  wrong,  and  it  is  simply  because  they  will 
squirm  and  twist  and  something  will  give  way,  or  cause  more  motion. 
That  is  one  of  the  reasons  why  the  link  motion  is  so  unsatisfactory  at 
times  ;  but  you  take  a  ring  motion  that  is  properly  designed,  so  that  the 
valve  can  be  made  to  cut  off  square,  —  I  do  not  mean  exactly  square, 
but  as  near  square  as  the  ring  can  be  made,  —  it  is  a  satisfactory  motion, 
and  it  seems  to  me  it  is  as  cheap  a  motion  as  can  be  made.  The  valve 
motions  that  are  using  ports  seem  to  have  no  particular  advantage  over 
it.  It  has  an  advantage  to  a  certain  extent,  but  the  ordinary  ring 
motion,  I  think,  can  be  found,  if  properly  designed,  to  be  as  economical 
motion  as  can  be  made. 

Mr.  Hutchins.  Mr.  President,  the  great  trouble  with  the  Richardson 
valve,  from  the  practical  standpoint,  is  that  the  balance  strips  are  liable 
to  leak,  and  I  would  like  to  ask  somebody  if  they  know  of  any  really 
accurate  way  to  determine  which  side  they  are  leaking  on  without  going 
into  a  careful  research.  It  is  a  fact  that  the  outside  end  strip  of  a  valve 
drops  down,  I  will  say,  nine  times  to  one  of  any  of  the  other  strips,  and 
we  cannot  tell,  of  course,  which  side  it  is  on.  The  small  hole  down 
through  the  valve  to  carry  that  steam  off  is  not  large  enough.  It  is 
only  half  an  inch,  and  it  creates  a  tremendous  friction  there,  and  it  is  a 
pretty  hard  matter  to  decide.  Of  course,  it  is  a  delicate  matter  for  an 
engineer  to  go  into  a  terminal  and  report  valves  blowing  without  being 
able  to  say  which  side  it  is  on,  and  I  have  seen  it  occur  very  often  that 
good  engineers  have  reported  the  blow  on  the  wrong  side.  After  care- 
fully looking  into  the  matter,  inquiring  and  discussing  it  among  good 
practical  men,  I  do  not  know  of  any  practical  way  to  determine  which 
side  a  balance  strip  is  leaking  on,  on  the  Richardson  valve,  and  if  there 
is  anybody  present  who  can  give  me  information  on  that  point,  I  should 
be  pleased  to  have  him  do  so. 

The  President.  Is  there  anything  further  to  be  said  on  this  ques- 
tion ?    If  there  is,  there  is  now  a  brief  opportunity. 

Mr.  H.  Bartlett.    Mr.  President,  I  think  there  is  one  point  further 
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in  connection  with  valves  that  has  not  been  dwelt  upon  very  much,  and 
that  is  the  matter  of  lead.  It  used  to  be  the  supposition  that  in  order 
to  make  an  engine  work  smoothly  you  must  have  a  certain  amount  of 
lead.  That  this  is  not  true  is  pretty  well  known  now  everywhere.  This 
is  pretty  well  illustrated  by  the  smooth  riding  of  an  engine  shut  off  at 
high  speed.  If  properly  balanced,  the  engine  probably  runs  as  smoothly 
as  ever  it  did  in  its  existence.  Ten  years  ago  it  was  the  practice  to  give 
an  eighth  of  an  inch  lead.  It  has  been  gradually  cut  down  to  a  six- 
teenth and  a  thirty-second,  and  in  some  cases  to  zero.  This  has  resulted 
in  great  improvement  to  the  engine.  There  is  no  doubt  that  lead  has 
been  very  injurious  to  the  operation  of  engines.  It  has  caused  prob- 
ably more  wear  and  tear  to  the  valve  gear,  and  more  expense  for  repairs 
than  anything  else.  I  have  no  doubt  the  practice  of  throttling  engines 
is  attributable  to  a  great  extent  to  excessive  lead.  On  some  new 
engines  which  we  have  just  designed,  and  which  we  are  just  receiving 
at  the  present  time,  we  have  given  this  a  good  deal  of  attention.  These 
valves  have  five  and  three-quarters  inches  travel  and  one  inch  outside 
lap.  We  were  very  particular  to  see  that  -these  valves  had  only  a  thirty- 
second  of  an  inch  lead  in  the  full  gear  forward,  and  only  five-sixteenths 
inch  lead  at  a  quarter  cut  off.  From  further  study  of  this  matter,  and 
since  indicating  these  engines,  I  am  confident  we  can  go  still  further  on 
this  matter  of  reducing  lead  to  advantage,  and  we  are  going  to  try  some 
engines  with  the  lead  cut  down  to  zero  in  full  gear  forward,  and  with 
one-quarter  inch  lead  at  quarter  cut  off.  I  am  quite  confident  that  is 
going  to  make  still  smarter  engines  than  we  have  now,  and  will  result 
in  some  economy  of  fuel,  too. 

Still  another  point  which  has  not  been  spoken  of  this  evening,  is 
inside  clearance  on  the  back  edge  of  the  exhaust.  You  who  are  famil- 
iar with  indicator  diagrams  know  that  the  exhaust  takes  place  at  unequal 
points  on  the  periphery  of  the  wheel  if  the  valves  cut  off  equally  back 
and  front,  due  to  the  effect  of  angularity  of  the  main  rod.  By  advanc- 
ing the  exhaust  on  the  back  edge  by  the  proper  amount  of  clearance, 
the  compression  is  equalized  in  both  ends  of  the  cylinder,  and  it  is 
more  easy  to  make  the  valves  sound  square. 

These  two  points,  I  think,  are  very  important,  and  as  they  have  not 
been  spoken  of  this  evening,  I  thought  it  would  be  well  to  mention 
them. 

Mr.  Shaw.  I  should  like  to  say  one  word  in  regard  to  this  lead.  I 
find  this  lead  has  led  a  great  many  men  astray  {laughter),  and  that,  as 
has  been  said  by  some,  we  need  the  lead  to  stop  the  momentum. 

I  will  ask  any  gentlemen  here  if  there  is  any  momentum  when  the 
engine  is  doing  her  work,  when  she  is  just  balanced  to  her  load?  Is 
there  any  momentum  in  her  connecting  rods?    Not  a  particle.  That 
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CHARLES  SCOTT  SPRING  CO. 


Send  for  Order  Blanks. 


Elliptic  and  Spiral  Springs 

FOR  RAILROAD  CARS  AND  LOCOMOTIVES. 

CHICAGO:  ST.  LOUIS: 

1421  Monadnock  Block.  1402  Union  Trust  Building. 


The  Sherwin-Williams  Co. 

Paint  Manufacturers. 
Standard 

Paints  and  Colors  for 

Railway  Use. 

CLEVELAND. 
CHICAGO, 
NEW  YORK. 
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is  where,  as  I  said  in  the  beginning,  it  has  led  men  astray  j  but  talking 
of  this  lead,  we  do  not  want  any  lead  on  our  engines,  because  it  is  on 
the  wrong  side  of  the  piston,  and  when  we  have  our  piston  with  the 
steam  on  the  right  side  of  that,  and  none  on  the  other,  then  we  can 
have  effective  work. 

Mr.  T.  B.  Purves.  Jr.  Mr.  President,  inasmuch  as  we  have  quite  a 
number  of  visiting  gentlemen  with  us  this  evening,  and  I  do  not  know 
how  our  caterer  has  come  to  time  on  the  lunch  question  (but  I  presume 
there  will  be  enough  for  all).  I  trust  the  members  of  the  New  England 
Railroad  Club  will  kindly  take  back  seats  until  the  visiting  brethren 
have  obtained  refreshments. 

The  meeting  then  adjourned.    9.50  p.m.    15S  present. 


NEW  MEMBERS. 

Bean.  Wm.  G.3  Union  Station.  Boston.  Mass. 

Bigelow.  C.  A..  4  Garfield  St..  Greenfield,  Mass. 

Boers.  C.  B..  N.  E.  R.R.,  Norwood  Central  Mass. 

Brewer.  A.,  F.  R.R.  Co..  Troy.  N.Y. 

Briggs.  John.  31  Batterymarch  St.,  Boston.  Mass. 

Chapman.  Geo.  B..  Fitchburg,  Mass. 

Dole.  Walter  X..  133  Pearl  St.,  Boston,  Mass. 

Ewart.  John,  B.  &  M.  R.R..  Boston,  Mass. 

Gibson.  A.  J..  Southern  Pacific  Ry..  Ogden,  Utah. 

Goodwin,  Chas.  E.,  B.  &  M.  Car  Shop,  Lawrence,  Mass. 

Hall.  Chas.  S.,  B.  &  M.  R.K.,  Boston.  Mass. 

Holt,  A.  C.j  Xorton  Iron  Co.,  Everett.  Mass. 

Isbester,  T.,  X.  Y.  Air  Brake  Co.,  Chicago.  111. 

Macdonald.  F.  T.,  B.  &  A.  R.R.,  Boston,  Mass. 

Mitchell,  Guy  E.,  B.  &  M.  R.R.,  Boston,  Mass. 

Pitkin,  A.  J.,  Supt.  Schenectady  Loco.  Works,  Schenectady,  X.Y. 

Prince.  Albert  E.,  133  Pearl  St..  Boston,  Mass. 

Reynolds,  S.  T.,  F.  R.R.  Co..  Williamstown,  Mass. 

Richards,  Edw.  X..  P.  O.  Box  1006,  Springfield,  Mass. 

Robinson,  Henry  C,  Union  Station^ Boston,  Mass. 

Sague,  James  E.,  Schenectady  Loco.  Works,  Schenectady,  X.Y. 

Sauer,  P.  O.,  Suite  1,  Huntington  House,  Boston,  Mass. 

Shaw,  Henry  T..  Corey  St.,  West  Roxbury,  Mass. 

Sherwin,  Thomas  E.,  B.  &  M.  R.R.,  Boston,  Mass. 

Smith,  Carl  B.,  B.  &  M.  R.R.;  Boston,  Mass. 

Whitham,  John  G.,  Signal  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 
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Cleveland  Twist  Drill  Co., 


ESTABLISHED  1874. 


21  Years'  Experience  Manufacturing 

TWIST  DRILLS  AND  TOOLS. 

New  York  Office,  99  Reade  St.    Factory,  CLEVELAND, 


THE 


MANUFACTURERS  OF 


PAINTS, 

CLEVELAND,  OHIO. 


The  Ohio  Locomotive  Injector 

Economical  in  Use  of  Steam. 

Takes  less  steam  to  operate  it,  has  unusual  range 
of  delivery,  and  works  equally  well  whether  mini- 
mum or  maximum  quantity  of  water  is  required. 

Frank  W.   Furry,  Ge?teral  Manager, 
WORKS  :  ,  - 

1302  Monadnock  Block,  Chicago. 


WADSWORTH,  0. 


American  BRAKE  BEAM  C0MPANY 

CHICAGO,  ILL. 

CENTRAL  STEEL  BRAKE  BEAM.  KEWANEE  BRAKE  BEAM 
8GH0EN  8TEEL  BRAKE  BEAM.         UNIVERSAL  BRAKE  BEAM 


E.  G.  BUCHANAN,  Eastern  Agent, 
HAVEMEYER   BUILDING,    26  CORTLANDT   ST.,    NEW  YORK. 


4o 

CHANGE  OF  ADDRESS. 

Janes,  Edward  L.,  B.  &  A.  R.R.,  Springfield,  Mass. 
Polk,  W.  A.,  903  Havemeyer  Building,  New  York,  N.Y. 
Pulsifer,  N.  T.,  Manchester,  Conn. 

Sargent,  W.,  Jr.,  903  Havemeyer  Building,  New  York,  N.Y. 
Sears,  Edw.  S.,  68  and  70  Pearl  St.,  Boston,  Mass. 

DROPPED. 

Barrett,  A.  R.,  Boston,  Mass. 
Hoffman,  B.,  Stockbridge,  Mass. 


Rail-way  Department. 

THE  BRUSSELS  TAPESTRY  CO. 

Manufacturers  of 

TEXTILE  FABRICS  FOR  CAR  WINDOW  AND  BERTH  CURTAINS, 
HEAD-LININGS,  MATTRESS  REPPS,  ETC.,  ALSO 

PERFECT  SELF-ADJUSTABLE  CURTAIN  FIXTURE. 

THE  SIMPLEST  TO  OPERATE,  MOST  DURABLE  AND  LEAST  EXPEN- 
SIVE TO  MAINTAIN  OF  ANY  IN  THE  MARKET.    SEND  FOR  MODEL. 

CURTAINS  MADE  UP  COMPLETE  ACCORDING  TO  SPECIFICATIONS. 
New  York  Office,  337  Broadway.  Office  and  Works,  Chauncey,  N.Y. 
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(DOSSASOIT  f\n.  CO. 

Cotton  Mops  &  Wicks, 

COTTON  WASTE, 
WOOL    PACKING  WASTE 

OF  ALL  QUALITIES. 


WENDELL  E.  TURNER,  Treasurer. 
FALL  RIVER,  MASS.,  U.S.A. 


ip^a-ie  bbos.  co. 

(Formerly  WILLIAMS,  PAGE  8c  CO.) 

MANUFACTURERS  OF  AND  DEALERS  IN 

Railway  Supplies, 

Railway  and  Steamship  Lamps,  Car  Trimmings,  Burners 
and  Fine  Brass  Goods. 

OUR  " EUREKA"  CAR  LAMPS 

GIVE  MORE  LIGHT  THAN  ANY  OTHER  LAMP  OR  CAR-LIGHTING 
DEVICE  MADE. 

227  to  233  Cambridge  St., 

Telephone  835.  BOSTON. 


R.  F.  HAWKINS'  IRON  WORKS, 

SPRINGFIELD,  MASS. 

Designers  and  Builders  of  BRIDGES,  ROOFS  and  TURNTABLES  of 
WOOD,  IRON  or  STEEL;  STEAM  BOILERS,  IRON  CASTINGS,  Etc. 

BOSTON  OFFICE  R'  F'  HAWK,NS>  ™oPr,etor.  new  york  0FF|CE 

BUblUIN  UI-NLt,  H     MULUGAN     SUPERINTENDENT.  n,  . .u    *  C* 

1Q  Pearl  St  91  Liberty  St. 

iy  reari  oi.  mace  MOULTON,  engineer.  j 
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The  BUTLER  DRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
200,000  SET  NOW  IN  USE. 

Adopted  by  75  Railroad  and  Car  Companies ;  Easily  Applied  ; 
An  Absolute  Spring  Protector ;    Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 


12  MARSHALL  ST.,  BOSTON,  MASS., 

Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OILCANS. 

Station,  Street  Swim,  Semaphore  and  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 

ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 

129  Washington  Street,  338  Broadway, 

BOSTON.  NEW  YORK. 


Babeoek  Varnish  Gompany, 

MANUFACTURERS  OF 

Railway  Varnishes, 

154  PEARL  STREET,  BOSTON,  MASS. 
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Drilling  Machinery  and 

Engine  Lathes 

FOR 

Locomotive  and  Car  Shops, 
Bridge  arid  Ship  Builders, 

Boiler  takers. 

Prentice  Bros.  Worcester,  Mass. 

Radial  Drilling  and  Countersinking  Machines. 
Tertical  Drills,  12  to  50  swing. 
Radial  Drills,       Universal  Radial  Drills,       Gang  Drills, 
Boiler  Shell  Drills,   Pump  Boring  Machines, 
Engine  Lathes,  11  to  24  inch  Swing. 

Boiler  Flues 

FOR  LOCOMOTIVES, 

MADE  OF  KNOBBLED  CHARCOAL  IRON. 


THE  MARVELLOUS  RUN  made  by  the  New  York  Central 
recently,  436  1-2  miles  in  407  minutes,  was  made  by 
Engines  equipped  with  SYRACUSE  Boiler  Tubes. 

GREAT  RUN !    GREAT  ENGINES !  S    GREAT  TUBES ! 1 1 

SYRACUSE  TUBE  CO. 

SYRACUSE,  N.  Y. 
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PUTNAM  MACHINE  CO. 


MAIN  AND  PUTNAM  STS. 

FITCHBURG,  MASS. 


Machine  Tools, 


SLOTTING  MACHINE. 


METAL 
WORKING 
MACHINERY.     *  BOLT  cutter 
Automatic  Cut-off  Steam  Engines,  etc. 


Swett  Gar  Wheel  &  Foundry  Go. 

CHILLED 

Wheels, 

CHELSEA,  MASS. 

GEO.  B.  SWETT,  Prest.  and  Treas.   H.  L.  HALL,  Sec'y. 


FROM  THE  STUMP. 


Cypress  Tanks  and  Vats 


OF  EVERY  DESCRIPTION. 


THE  A.  T.  STEARNS  LUMBER  CO. 


Main  Office,  Mills  and  Wharves  at  Neponset,  )  O.  Address, 

Office  and  Exhibit,  166  Devonshire  Street,    }  BOSTON. 
Office  and  Warerooms,  104  Friend  Street, 


Neponset,  Boston,  Mass. 
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DiiteK  Stains  pietallic  Packing  Co. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

IN  USE  ON  OVER  350  RAILROADS. 

SAVES  FIRST  COST  IN  LESS  THAN  TWO  YEARS. 

Tlxe  Gollimtir  Boll  RiMLg©:i% 
THE   CHOUTEAU   PNEUMATIC  HAMMER. 

Office  and  Works,  427  North  13th  Street,  Philadelphia. 

rCHJS   JVK^V   PATTERN ^ 

HANCOCK 

LOCOMOTIVE  INSPIRATOR. 


Adapted  to  all  Standard  Fittings. 
A  full  guarantee  with  every  Inspi- 
rator. Correspondence  and  trial 
solicited. 


THE  HHGOCK  INSPIRATOR  CO., 

BOSTON,  riASS. 


USB  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J. 


Standard  Automatic  Ike- Slack  flfljuster. 

THE  MOST  ECONOMICAL  AND  DURABLE.  HAS 
MADE  200,000  MILES  WITHOUT  ANY  COST  OF 
MAINTENANCE,  AND  IS  STILL  DOING  ITS  WORK. 


J.  H.  SEW  ALL, 

lOO  Kxoliange  »t.9  Worcester,  Moss, 


MANUFACTURED 
AND  SOLD  Br 
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ESTABLISHED  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
MANUFACTURERS  OF  ALL  KINDS  OF 

MECHANICAL  RUBBER  GOODS 

FOR   RAILROAD  USE. 

Rubber  Hose 

FOR 

WATER  and  STEAM. 


AIR  BRAKE  HOSE  GUARANTEE. 

"  We  guarantee  our  air  brake 
hose  to  be  made  of  the  best  ma- 
terials, perfect  in  workmanship, 
and  that  each  section  when  de- 
livered, and  if  properly  tested, 
will  not  burst  at  less  then  ten 
(10)  times  the  average  pressure 
required  in  service." 


Sheet  floibbeF  Paeking,  Piston  Paekings, 
Gaskets,  Values,  flats,  ^flatting,  Step 
Treads,  Westinghoase  Rir  Brake  Coap* 
ling  Washers. 


WARE  ROOMS  : 

256,  25S,  260  Devonshire  Street,  BOSTON.         100  and  102  Reade  Street,  NEW  TORE. 


14  No.  4th  Street,  PHILADELPHIA. 


109  Madison  Street,  CHICAGO- 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  U.  S.  A. 


Complete    Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 
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MURPHEY  &  LISCOMB, 

ALBANY,  N.  Y. 

OILS  AND  LUBRICANTS 

FOR  RAILROADS  AND  MANUFACTURERS. 


We  are  the  Manufacturers  of  the  w  ell  known 

"EMPIRE  BRAND"  of  VALVE,  ENGINE,  CAR  and  SIGNAL  OILS. 

EMPIRE  SIGXAL  OIL  is  used  by  all  the  Railroads  running  out  of 
Albany,  and  it  is  conceded  that  they  are  the  best  lighted  roads  in  the  country. 

EMPIRE  SIGNAL  OIL  gives  a  clear,  bright  light,  burning  without 
smoke  or  gum.  Jfo  signal  lights  go  out  in  cold  weather  when  EMPIRE  SIGXAL 
OIL  is  used. 

We  will  submit  samples  to  prove  that  our  "EMPIRE  BRAND  "  of  Signal  Oil  is  the 
"  best  on  earth." 


Home  Office  :  i  rxcl  T^£  iotoi\v  :    ALBANY,   N.  Y. 

„       ,        !  51  &  53  LYMAN  ST.,  SPRINGFIELD,  MASS. 
Branches :  j  332  warren  ST.?  HUDSON,  N.  Y. 

GEORGE  E.  HOWARD,  President  and  Treasurer. 


SPRINGFIELD  WASTE  CO., 

SPRINGFIELD,  MASS. 


flOTTON 

U      AND  WOOL 


WASTE. 


Machined  Waste  for  Railway  and  Machinists'  Use  a  Specialty. 

Has  a  Service  and 
Test  Record  that 
has  proven  it  to  be 
the  strongest  and 
most  perfectly  con- 
structed M.  C.  B. 
Coupler. 


The 
St.  Louis 
Coupler 

The 
St.  Louis 
Coupler. 


Stands M.  C.B.  Tests, 
and  complies  with 
U.  S.  Law. 


ST.  LOLIS,  D.  S.  A. 

Improvements  in  material  and  design  in  out 
five  years'  experience  have  rednced  the  annual 
cost  of  maintenance  per  car  below 

If  yon  want  a  perfectly  constructed  and  econom- 
ical M.  C.  B.  Coupler,  Avrite  for  terms,  prices  and 
guarantees.  ST.  LOUIS,  U.  S.  A. 


RAMAPO  WHEEL  AND  FOUNDRY  CO. 

KAMAPO,  IV.  Y. 

CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 

RAMAPO   IRON  WORKS, 

HII/I.BURN,  IV.  Y. 
AUTOMATIC   SWITCH  STANDS. 
SPRING  RAIL, 
PLATE,  BOLTED   AND   YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS,  CASTINGS. 

SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MDYALE  LOCOMOTIVE  TIRES  and  F0R6IN6S. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 

Locomotive  Steam  Gauges, 
Partington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 

S3   OI^IVBR  STRBBT, 
BOSTON. 


THE  CHAPMAN  JACK. 

. . PATENTED 

Always  Lubricated  and  Ready  for  Use. 


THE 


Chapman  Jack  Co. 


CLEVELAND,  O. 


THE  DRAKE  *  WlERS  CO., 

CLEVEIiANX),  OHIO. 


ASPHALT 


ROOFING 


THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


In  use  by  over  70  Railroads.   Twelve  years  successful  use  without  a 
single  failure.   A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 


Latrobe  Steel  Company, 

MANUFACTURERS  OF 

Locomotive  and  Car  Wheel 

And  Weldless  Steel  Flanges  for  high  pressure  sieam,  water  or  gas  lines. 

MAIN  OFFICE!   1200  GIRARD  BUILDING,  PHILADELPHIA. 
BRANCH  OFFICES!   OLD  COLONY  BUILDING,  CmCAGO. 

33  WALL  STREET,  NEW  YORK. 

UNION  TRUST  BUILDING.  ST.  LOUIS. 

SPECIALTIES  : 

HEW  YORK.     THE  SERVIS  TIE  PLATE, 

THE  McKEE  BRAKE  ADJUSTER, 
METAL  SAWING  MACHINES, 
WRECKING  FROGS, 
CAR  DOOR  EQUIPMENTS, 
CAR  VENTILATORS. 


CMCdQO. 


R.  A.  6UTPLY  CO.,  BOSTON. 
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BRADY  METAL  COMPANY, 

AMERICAN  SURETY  BUILDING,  100  BROADWAY,  NEW  YORK. 

Manufacturers  of  Self -Fitting  Lead  Lined  Journal  Bearings 

For  Passenger  and  Freight  Equipment  and  Locomotives. 


MAGNUS  METAL,  for  Locomotive 
Engine  castings,  Driving  Box  and  Rod 
Bearings  or  any  bearings  for  high 
speed  shafting. 

MAGNUS  TIN,  for  use  as  a  substitute 
for  block  tin  by  Railroad  or  other 
Companies  having  their  own  brass 
foundry. 


MAGNUS  ANTI-FRICTION  LINING 
METAL.  BABBITT  METALS 
AND  SOLDER. 

PHOSPHOR  BRONZE  in  Ingots,  Bear- 
ings or  Castings. 

BATTERY  ZINCS  of  all  kinds. 

Street  Car  and  Electric  Car  Brass 
Castings,  Bearings  and  Trolley 
Wheels. 


11  of  the  FASTEST  PASSENGER  TRAINS  RUN  IN  AMERICA  are  EQUIPPED  WITH  OUR  METALS. 


NEW  ENGLAND  RAILROAD  CLUB. 


Tonnage  Rating  of  Locomotives 


AND  ITS 


Effect  on  Fuel  Consumption. 


Meeting    of   May   12tli,  1896, 


Pxiblisijeti  i>2  tfre  Club, 

Edward  L.  Janes,  Secretary,  P.  O.  Box  663,  Springfield,  Mass. 


Next  Meeting,  Tuesday,  October  13,  i8q6. 


PRESSED  STEEL  TRUCK  FRAMES 

Hnd  Pressed  Steel  Parts  fop  Gap  and  Traek  Construction. 

Fox  Solid  Pressed  Steel  Company. 

GENERAL  OFFICES  :  Fisher  Bldg.,  281  Dearborn  St.,  Chicago. 
WORKS :  Joliet,  Illinois. 

JAMES  B.  BRADY,  General  Sales  Agent, 

HAVEMEYER  BUILDING,  NEW  YORK. 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,   -  Cleveland,  Ohio. 


OFFICERS  FOR  1896-97. 

PRESIDENT, 

L.  M.  BUTLER, 
Master  Mechanic,  N.  Y.,  N.  H.  &  H.  R.  R. 

VICE-PRESIDENT. 

j.  MED  WAY, 
Supt.  Motive  Power,  Fitchburg  R.  R. 

SECRETARY, 

EDWARD  L.  JANES, 
B.  &>  A.  R.  R. 

TREASURER, 

CHARLES  W.  SHERBURNE. 


L.  M.  BUTLER. 


FINANCE  COMMITTEE, 

F.  E.  BARNARD.         GEO.  H.  WIGHTMAN. 


EXECUTIVE  COMMITTEE 

JOHN  T.  CHAMBERLAIN, 
Master  Car  Builder,  B.  &  M.  R.  R. 


T.  B.  PURVES,  JR., 
Master  Mechanic,  B.  &=  A.  R.  R. 


C.  E.  FULLER, 
Supt.  Motive  Power,  Central  Vt.  R.  R. 


HENRY  BARTLETT, 
Supt.  Motive  Power,  B.  &>  M.  R.  R. 


F.  D.  ADAMS,  President  March,  1883 

J.  W.  MARDEN,  President  •  tt  1°°S 

KMES  N.  LAUDER,  President   "  1887 

GEO.  RICH  \RDS,  President   ™9 

FRED.  M.  TWOMBLY,  President   l89i 

JOHN  T.  CHAMBERLAIN,  President   i»Q3 


to  March,  1885 
1887 


1891 
1893 
1895. 


ROLAND  H.  BOUTWELL.  ROSWELL  M.  BOUTWELL. 

BOUTWELL  BROTHERS, 

DEALERS  IN 

Iron,  Steel  and  Railroad  Supplies. 

Purchasers  of  Rails,  Wrought  and  Cast  Scrap,  Turnings,  Borings,  Composition  Metal,  M. 

WRITE)     I^OR  PKICES. 
WAREHOUSE  AND  OFFICE'.    SHATTUCK  ST.,   LOWELL,  MASS. 
BRANCH  OFFICE!    144  PEARL  ST.,  BOSTON. 


\ 


PROCEEDINGS 

•OF  THE 

flem  England  Hailmd  Glut). 


Meeting  held  at    Wesley  an  Nail,  36  Bromfield  Street,  Boston,  on 
Tuesday  evening,  May  12,  i8g6. 


The  meeting  was  called  to  order  shortly  after  8  o'clock  by  the  Presi- 
dent, Mr.  L.  M.  Butler,  who  stated  that  the  minutes  of  the  last  meeting 
as  printed  in  the  report  would  stand  approved,  no  objection  being  made. 
There  were  no  committees  to  report,  no  unfinished  business,  and  no 
new  business  to  be  brought  before  the  Club. 

The  President.  The  appointment  of  committees  is  the  next  in 
order.  I  would  say  that  this  is  the  last  meeting  that  we  shall  have  be- 
fore the  convention.  Our  next  gathering  will  be  our  annual  social  gather- 
ing in  September,  and  I  have  appointed  on  the  entertainment  committee, 
F.  E.  Barnard,  George  H.  Wightman,  George  Barber,  C.  W.  Sherburne 
and  E.  L.  Janes.  I  shall  leave  that  business  in  their  hands,  and  when 
the  proper  time  comes  we  will  all  be  notified  what  the  programme  is  to 
be.  We  have  some  applications  here  to-night  that  have  been  before  the 
Executive  Committee  and  accepted.  Our  Secretary  will  read  the  names, 
some  forty-one  new  members.  There  is  also  a  letter  to  be  read  con- 
cerning the  action  which  was  taken  upon  the  death  of  the  Secretary  of 
the  New  York  Club,  Mr.  Watson.  The  Secretary  will  please  read  the 
letter. 

The  Secretary.  1  would  say  that  this  letter  was  received  the  day 
following  the  last  meeting. 


Haverstraw,  N.  Y., 

April  13,  1896. 

Gentlemen  : —  -r 
By  request  of  Mrs.  Watson,  I  write  you  to  express  her  appreciation  ot 

the  kind  action  of  the  New  England  Railroad  Club  in  presenting  to  her, 

through  your  committee,  the  beautiful  memorial  resolutions. 

It  is  very  gratifying  indeed  to  know  that  others  feel  the  loss  which 

she  has  sustained. 

Very  truly  yours, 

J.  B.  STEWART. 

Messrs.  John  Medway,  V 

J.  T.  Chamberlain,  >  Committee. 
Edward  L.  J  anes,  ) 

The  applications  of  the  following  names  have  been  acted  upon  by  the 
Executive  Committee,  and  the  gentlemen  have  been  elected  members 
of  this  Club  : — 

Bailey,  C.  D.,  120  Broadway,  New  York  City. 

Caldwell,  E.  M.,  Eastern  Car  Heater  Co.,  50  State  St.,  Boston,  Mass. 
Chamberlain,  James  W,  Engineer,  B.  &  A.  R.R.,  Dorchester,  Mass. 
Crane,  Thos.  H.,  Foreman,  Fitchburg  R.R.,  Fitchburg,  Mass. 
Cutting,  W.  J.,  R.  H.  Foreman,  N.  Y.,  N.  H.  &  H.  R.R.,  Worcester,  Mass. 
Dane,  Albert  P.,  Foreman  Painter,  B.  &  M.  R.R.,  Boston,  Mass. 
Eaton,  Fred  H.,  Pres.,  Jackson  &  Woodin  Mfg.  Co.,  Berwick,  Pa. 
Evans,  H.  W.,  Foreman,  Keene,  N.H. 

Ewing,  William  D.,  Gen'l  Supt.,  Fitchburg  P..R.,  Boston,  Mass. 

Freeman,  Henry  N.,  R.  H.  Foreman,  B.  &  A.  R.R.,  Boston,  Mass. 

Greenwood,  H.  A.,  Foreman  Inspector,  Fitchburg  R.R.,  Fitchburg,  Mass. 

Hough,  E.  W.,  H.  W.  Johns  Mfg.  Co.,  119  Federal  St.,  Boston,  Mass. 

Hutchinson,  C.  B.,  Inspector,  B.  &  M.  R.R.,  Lowell,  Mass. 

Lord,  G.  W.,  Foreman  Painter,  Fitchburg  R.R.,  Fitchburg,  Mass. 

Lynam,  John  S.,  Signal  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

McKibbin,  C.  H.,  120  Broadway,  New  York  City. 

Mooney,  W.  R.,  Train  Master,  Concord,  N.H. 

Morrill,  Ephraim,  Foreman,  B.  &  M.  R.R.,  Lawrence,  Mass. 

Morrill,  Fred  H.,  Machinist,  Fitchburg  R.R.,  East  Fitchburg,  Mass. 

Murray,  Daniel,  N.  E.  R.R.,  East  Hartford,  Conn. 

Page,  Adna  A.,  Foreman  Carpenter,  B.  &  M.  R.R.,  Boston,  Mass. 

Paige,  Chas.  E.,  Thorndike  St.,  Lowell,  Mass. 

Patterson,  Andrew,  Tinsmith,  B.  &  U.  R.R.,  South, Lawrence,  Mass. 
Patterson,  S.  F.,  Supt.  Bdgs.  and  Bids.,  B.  &  M.  R.R.,  Concord,  N.H. 
Perham,  Alonzo  L.,  4(>  Salem  St.,  Woburn,  Mass. 
Prescott,  Emerson  B.,  183  West  Brookline  St.,  Boston,  Mass. 
Putnam,  Chas.  H.,  Putnam  Machine  Co.,  Fitchburg,  Mass. 
Richards,  Robt.,  Gefi'l  Foreman,  N.  E.  R.R.,  21  Puritan  Ave., 
Robbins,  Milton,  Fitchburg  R.R.,  Fitchburg,  Mass.    [Dorchester,  Mass, 


STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  COLD  STREET,       »        -        -        NEW  YORK. 

Clarence  Brooks  &  Co., 

MANUFACTURERS  OF 

FINE  VARNISHES, 

COR.  WEST  AND  WEST  12TH  STREETS, 

NEW  YORK. 


Robertson,  A.,  Train  Master,  Fitchburg  R.R.,  Union  Station,  Boston. 

Rockett,  E.  J.,  Blakeville  St.,  Dorchester,  Mass. 

Scott,  Walter  M.,  Clerk,  B.  &  M.  R.R.  Shops,  Boston,  Mass. 

Smith,  Edw.  A.,  Supt.  Tel.,  Fitchburg  R.R.,  Boston,  Mass. 

Staddleman,  W.  A.,  Havemeyer  Building,  New  York  City. 

Steele,  Robt.  J.,  M.  P.  Dept.,  N.  Y.,  N.  H.  &  H.  R.R.,  Roxbury,  Mass. 

Stone,  C.  T.,  Station  Agent,  B.  &  M.  R.R.,  Lawrence,  Mass. 

Sullivan,  John,  Yardmaster,  B.  &.  A.  R.R.,  Boston,  Mass. 

Tait  John,  N.  E.  R.R.,  113  Beacon  St.,  Worcester,  Mass. 

Walton,  Eben  A.,  R.  H.  Foreman,  Fitchburg  R.R.,  Charlestown,  Mass. 

Weir,  Wm.  H.,  Centre  St.,  Roslindale,  Mass. 

Wesley,  Geo.  W.,  N.  E.  R.R.,  Norwood  Central,  Mass. 

The  President.  The  subject  to-night  for  discussion  is  "The  Ton- 
nage Ratingof  Locomotives  and  its  Effect  on  Fuel  Consumption."  On 
this  subject  we  will  hear  from  Mr.  Medway,  Superintendent  of  Motive 
Power  of  the  Fitchburg  Road. 

THE  TONNAGE  RATING  OF  FREIGHT  LOCOMOTIVES  AND 
ITS  EFFECT  UPON  FUEL  CONSUMPTION. 
By  Mr.  John  Medway. 


That  misleading  and  deservedly  much  abused  document,  the  average 
performance  sheet,  is  responsible  for  an  occasional  impression  that  in 
the  matter  of  locomotive  fuel  economy  we  are  gradually  losing  ground. 

What  are  the  facts  in  the  premises?  During  the  past  few  years,  for 
obviously  good  business  reasons,  locomotives  have  grown  in  weight 
and  hauling  capacity  two-fold ;  their  burdens  have  similarly  increased 
and  their  appetites  have  developed  in  like  ratio.  The  speed  of  freight 
trains  has  increased  generally  about  25  percent,  and  in  some  cases  50 
per  cent.  From  a  mechanical  standpoint  this  last  condition  may  seem 
simply  ruinous,  involving,  as  it  does,  serious  wear  and  tear  on  the  loco- 
motive and  track,  and  an  increased  fuel  consumption,  in  our  experience, 
to  the  extent  of  31  per  cent. 

Taking  a  broader  view  of  the  matter,  it  is  a  commercial  necessity,  and 
in  these  times  of  sharp  competition  railways  must,  to  some  extent,  cater 
to  the  demands  of  an  exacting  public. 

The  fuel  account  is  adversely  affected  in  no  small  degree  by  the 
prevailing  system  of  rating  freight  locomotives  on  a  car  unit  basis,  a 
most  uncertain  factor  when  we  consider  that  the  car  capacity  ranges 
from  ten  to  forty  tons.  Hence  we  find  that  locomotives  are  often  over- 
loaded and  sometimes  underloaded. 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  B.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

THE  EUBANK  CAR  DOOR.  MALLEABLE  CASTINCS 


Storm,   Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 
Coffin's  Plate,  Sill  and  Car  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.    Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
making  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINCS  CO., 

1525  Old  Colony  Bldg.  CHICAGO. 


FINEST 


COACH,   PARLOR  CAR, 
SLEEPIXG  CAR, 
STREET  CAR, 
RATTAX  ELEVATED, 


SEND  FOR  CATALOGUE. 


SEATS 


150  ROADS  USE  THESE  SEATS. 
SUPERIORITY  Proven  by  POPULARITY. 
OUTPUT  LARGER  THAN  ALL  OTHER 
SEAT  MAKERS  COMBINED. 


THE 


WALKOVER  SEAT  No 


Hale  &  Kilburn  Mfg.  Co., 

PHILADELPHIA. 


REVERSIBLE  SEAT  So.  73. 


DURABLE 


METAL  COATING 

FOR  BRIDGES  AND  ALL  STRUCTURAL  METAL. 


EDWARD  SMITH  &  CO.,  45  Broadway,  New  York. 


Varnish  Makers  and  Color  Grinders. 


P.  0.  Box  1780. 


THE  NORTON 


Original  Bali-Bear- 
ing, Self-Iubricat- 

RATCHET  SCREW  JACK 


ing,  Dirt- 
Proof  .  .  . 
is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway- 
Jack  in  the  WORLD.  10  to  75  Tons. 
Fully  guaranteed. 

A.  O.  NORTON, 

336Cengress  St.,  Boston,  Mass. 


JOURNAL  JACK. 


S  tons. 
10  iuehes  high. 
5  inches  rise. 
•20  lbs.  weight. 
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Several  months  ago,  in  connection  with  our  general  superintendent,  we 
made  a  series  of  tests  over  a  course  of  fort} -one  miles,  embracing  the  maxi- 
mum ^ade  of  the  Western  division,  when  the  fact  was  clearly  demon- 
strated" that,  ignoring  the  wear  and  tear  to  locomotives  and  track,  the 
aforesaid  extremes  in  loading  are  unprofitable,  and  that  the  best  economy 
is  shown  in  connection  with  a  good,  plump  load  with  which  the  locomo- 
tive can  readily  climb  the  grade. 

The  tests  also  showed  the  relative  economy  of  three  classes  of  locomo- 
tives with  which  we  frad  been  hauling  freight,  namely  :  — 

No.  i.    Moguls,  19x26  in. 

No.  2.    Moguls,  18x24  in. 

No.  3.    Ekht-wheel  American  type  engines,  with  17x24  in.  cylinders. 

The  relative  hauling  capacity  was  :  No.  1  over  No.  2,  30  per  cent. ; 
No.  2  over  No.  3,  46  per  cent. :  No.  1  over  No.  3,  90  per  cent. 

The  comparative  coal  consumption  in  pounds  coal  per  ton  of  load 
was  :  No.  1.  33  per  cent,  less  than  No.  2  ;  No.  2,  23  per  cent,  less  than 
No.  3  :  and  No.  1,  50  per  cent,  less  than  No.  3. 

The  total  locomotive  expense  per  ton  of  load  was  :  No.  1, 1.3c. ;  No. 
2,  1.8c.  and  No.  3,  2.3c. 

Relatively  the  expense  per  ton  of  load  was  :  No.  1,  2S  per  cent,  less 
than  No.  2  :  No.  2,  22  per  cent,  less  than  No.  3 ;  and  No.  i,  43  Per  cent- 
less  than  No.  3. 

We  may  mention  that  at  the  present  time  the  large  Mogul  is  our 
standard  freight  locomotive  and  the  eight-wheeler  has  been  eliminated 
from  this  class  of  service. 

Thu*  the  tonna-e  rating  suggested  itself  as  a  solution  ot  the  loading 
problem.  Our  next  step  was  to  weigh  the  cars  of  several  trains  when  it 
was  found  that  the  actual  weights  agreed  approximately  with  those  shown 
by  the  way-bills.  It  was  then  arranged  that  certain  trains  should  be 
made  up  on  the  basis  of  the  way-bill  weights,  plus  the  stenciled  weights 
of  car<.*  The  results  were  a  greater  average  tonnage  per  train,  reduced 
coal  consumption,  less  wear  and  tear  of  locomotive,  and  fewer  cases  ot 
"stalling"  on  the  grades,  with  the  accompanying  delays  to  other  trains. 

We  hive  lately  extended  this  system  of  loading  to  all  freight  trains  as 
far  as  practicable  ;  obviously  we  cannot  conveniently  include  local, 
"  pick  up/'  and  certain  branch  trains. 

On  railroads  where  a  large  proportion  of  the  total  mileage  is  made  by 
freight  trains,  the  gradients  are  heavy  and  the  coal  mines  at  a  consider- 
able distance,  the  item  of  fuel  covers  at  least  one-half  the  total  cost  of 
the  maintenance  and  operation  of  locomotives.  Just  these  conditions 
confront  some  of  us  in  New  England  ;  hence  it  is  of  paramount  impor- 
tance that,  for  a  given  amount  of  work  performed,  we  reduce  the  con- 
sumption of  coal  to  the  lowest  possible  limit. 
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GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  in  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Phoenix  Building.  FRANKLIN  PA 

CINCINNATI  BRANCH  OFFICE,  Neave  Building.  ' 

Important  to  Railroad  Managers  and  Master  Mechanics. 
SIBLEY'S 

Perfection  Valve  and  Signal  Oils. 

MAKE  A  SPECIALTY  OF 

VALVE  AND  SIGNAL  OILS  FOR  RAILROAD  USE. 

In  the  use  of  Sibley's  Perfection  Valve  Oil  the  most  perfect  lubrication  is  insured, 
and  an  entire  freedom  from  corrosion,  honeycombing  of  cylinders,  and  destruction  of  joints  of 
steam  chests  by  fatty  acids  is  guaranteed. 

Sibley's  Perfection  Valve  Oil  is  in  exclusive  use  upon  more  than  two-thirds  of  the 
railway  mileage  of  America. 

Sibley's  Perfection  Signal  Oil  is  also  in  exclusive  use  upon  many  of  the  leading  rail- 
ways of  this  country;  and,  although  the  consumption  of  this  oil  in  the  past  twenty  or  more 
years  has  exceeded  in  amount  that  of  all  other  signal  oils  combined,  there  has  never  been  an 
accident  involving  a  single  life  or  a  dollar's  worth  of  property  that  was  due  to  its  failure  to  do 
all  that  was  expected  of  it.    References  furnished  upon  application. 

SIGNAL  OIL  WORKS,  Limited,    -    Franklin,  Pennsylvania. 

J.    C.    SIBLEY,  President. 


Chicago  Branch  Office : 
138  JACKSON  ST.,  CHICAGO,  ILL. 


Cincinnati  Branch  Office : 

401  NEAVE  BUILDING. 
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TSS  E.  S.  GREELEY  &  C  O 


t  * 


I^ailu/ay  apd 
Eleetriqal  3upplies, 


*  ^  * 


Mos.  S  and  ST  Bey  Street 
NEW  YORK. 


THE  BOIES 
WROUGHT  IRON  CENTRE  STEEL-TIRED  WHEELS 

ARE  THE  BEST. 

The  RIGHT  METAL  in  the  RIGHT  PLACE  and  RIGHT  SHAPE, 
and  NOTHING  MORE. 
Thousands  of  them  in  satisfactory  use. 
First-class  Award  and  Diploma  at  Columbian  Exposition  for 
"EXCELLENCE  of  Design,  Material  and  Workmanship  in  Steel - 
tired  Wheels." 

THE  BOIES  STEEL  WHEEL  CO. 

SCRANTON,  PA. 


THE  TROJfil  CUB  GOOPLEH  CO., 

TKOY,  IV.Y. 

NEW  YORK  OFFICES  C  Troy,  N.Y. 

49  Wall  Street.  WORKS :  \  East  St.  Louis,  III. 
CHICAGO  OFFICE:  /  0         _  ,.    n  .  ,    r  . 

1030  Monadnock  Building.  ^  Smlth's  Falls-  0ntar10'  Canada< 

n.    aps  |  m  mm        The  knuckle  may  be  thrown  open  for  coupling  by  the  hand 
I       U      I  Y  W  W        rod  at  tne  side  of  the  car,  rendering  it  unnecessary  for 
lUlDll    Irtl      trainmen  to  go  between  the  cars  to  open  the  knuckle. 
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We  have  read  with  much  interest  and.  we  hope,  some  profit,  the  able 
dhcourse  of  Mr.  J.  N.  Ban,  delivered  before  the  brethren  of  the  Western 
Railway  Club,  on  the  familiar  text  "  The  Ninety  and  Nine,  The  beau- 
tiful pastoral  story  served  to  illustrate  certain  phases  of  railway  experi- 
ence and  the  gentleman  of  reverence  pointed  out  the  folly  of  leaving 
the  railway  flock  in  the  wilderness  to  the  mercy  of  the  wind  and  wolves, 
that  the  shepherd  may  bring  the  solitary  wanderer  back  to  the  fold. 

The  analogy  is  finely  drawn  and  the  moral  well  pointed ;  but,  Mr. 
President  and  gentlemen,  if  your  recalcitrant  renegade  be  a  black  sheep 
of  the  cenns  "carbonum,"  hunt  him  at  once,  take  him  by  the  horns, 
guide  him  safely  back  to  the  fold,  give  him  special  attention,  let  no 
mercenary  outsider  play  tricks  with  him,  personally  conduct  his  training, 
and  see  that  on  the  calorimeter  grill  his  performance  approximates  the 
following  points  :  Moisture,  i  per  cent. ;  volatile  matter,  23  per  cent. ; 
fixed  carbon,  73  per  cent. ;  ash,  2  per  cent. ;  sulphur,  1  per  cent. 
"  Thus  may  a  lasting  attachment  be  found  between  the  sheep  and  his 
master,  who  will  feel  fully  compensated  for  his  temporary  diversion  from 
the  "  Ninety  and  Nine."  _ 

It  may  not  be  uninteresting  to  mention  the  manner  in  which  we  have 
endeavored  to  control  the  dusky  member  of  the  Fitchburg  fold  Hie 
making  up  of  freight  trains  on  a  tonnage  basis  made  possible  the 
adoption  of  an  individual  coal  account  with  the  enginemen  based  on 
the  number  of  pounds  of  coal  consumed  per  ton  of  load  hauled.  A 
suitable  form  was  furnished  the  division  superintendents,  who  supply  the 
following  information  in  connection  with  such  trains  as  were  designated 
bv  the  general  superintendent :  Train  number,  locomotive  number,  name 
of  the  engineman,  extent  of  run  and  weight  of  train.  These  are  for- 
warded daily  to  our  office,  where  the  report  is  completed  by  the  addition 
of  the  total  number  of  pounds  of  coal  consumed  and  pounds  of  coal 
used  per  ton  of  load  during  the  trip. 

We  personally  scrutinize  these  reports  and  forward  them  with  our 
criticisms  to  the  Road  Foreman  of  Locomotives,  who  gives  each  speci- 
fied case  proper  attention,  not  forgetting  a  word  of  commendation  to 
those  who  make  particularly  good  records. 

It  is  interesting  and  somewhat  surprising  to  note  the  wide  diversity  of 
scores  made  under  apparently  similar  conditions.  Prompt  investigation 
frequently  reveals  the  cause  of  a  bad  fuel  record,  and  it  is  fair  to  say  tha 
it  is  sometimes  beyond  the  control  of  the  engineman  ;  possibly  a  load  o 
inferior  coal,  slippery  rail,  "stalled  on  the  lull,"  helped  train  ahead,  local 
work  or  an  engine  failure.  Of  course  the  latter  condition  is  occasiona  y 
aggravated  by  a  sin  of  omission  on  the  part  of  the  engineman.  We 
have  found  cases  wherein  locomotives  have  made  several  expensive  runs, 
wasting,  perhaps,  two  tons  or  more  of  coal  each  trip,  when  proper  search 


ASHTON  MUFFLERS, 
POP  VALVES  and  STEAH  GAGES 

MERITS  AND  REPUTATION 

UNEQUALLED. 

Oar  Muffler  the  only  one  with  outside  top 
regulation  for  the  pop.  Always  available. 

THE  ASHTON  VALVE  CO. 

BOSTON,  MASS. 


BOSTON  PLATE  &  WINDOW  GLASS  GO. 

261  to  289  A  STREET,  SOUTH  BOSTON,  MASS. 

BRANCH  STORE,  20  CANAL  STREET,  BOSTON. 

Window  and  Plate  Glass. 

CAR  GLASS  OF  ALL  KINDS. 


THE  RAILWAY  CONSTITUENCY  OF 

CHICAGO  VARNISH  COMPANY 

 IS  NOW  


UPWARDS  OF  80,000  MILES 


What  better  argument  could  be  offered  to  prove 
the  Superiority  of  their  goods  ? 

Boston,  Pearl  and  High  Streets.  New  York,  215  Pearl  Street. 

Chicago,  Dearborn  Avenue  and  Kinzie  Streets. 

ESTABLISHED  1865. 


POSTON  FORQE  COHF/INT, 


340  Maverick  St 

MANUFACTURERS  OF 


EAST  BOSTON 


Railroad,  Steam  Marine  II  Electric  Work, 
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has  located  a  mechanical  disorder  which  formerly  might  have  been 
ignored,  so  long  as  the  locomotive  did  fairly  good  work. 
*  Under  the  new  order  of  things  the  engineman  is  on  the  alert  for  all 
causes  detrimental  to  good,  economical  service.  In  this  connection  the 
fireman  receives  proper  attention  at  the  hands  of  the  engineman,  who, 
perhaps,  for  the  first  time,  assumes  a  positive  control  of  the  entire  loco- 

motive  outfit.  .  , 

Admitting  the  possibility  of  the  best  men  to  make  an  occasional  bad 
run  the  same  is  not  adversely  recorded,  but  should  a  man  make  a  suc- 
cession of  bad  performances,  the  case  is  marked  for  drastic  treatment 
In  order  to  determine  the  quantity  of  coal  consumed  per  trip,  the  coal 
tickets,  which  are  of  the  usual  book  form  with  stub  and  coupon,  were 
made  to  show  the  amount  of  coal  found  on  tender,  as  well  as  the  added 
supply.  In  computing  the  quantity  used  for  a  stated  trip,  the  amount 
found  on  tender,  plus  that  delivered  at  all  points,  less  the  quantity  left 
over  at  the  end  of  the  trip,  is  charged  against  the  engineman.  Positive 
accuracy  in  the  last  item  is  desirable,  though  not  readily  attainable  ;  but 
to  enable  the  coal  charger  to  estimate  the  quantity  of  coal  found  on  the 
tender,  a  vertical  scale  of  half-ton  spaces  is  placed  in  white  paint  on  the 
tank,  at  the  front  end  of  coal  space  ;  this  insures  a  fair  degree  of  accuracy. 
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We  prepare  and  post  monthly  a  list  of  the  individual  general  averages 
of  pounds  coal  per  ton  of  load.  This  is  intensely  interesting  to  all  con- 
cerned and  provokes  a  sharp  rivalry  on  the  part  of  the  men 

In  order  to  demonstrate  more  clearly  than  ever  the  possibilities  u  the 
direction  of  either  economy  or  extravagance,  and  to  show  the  relative 
value  to  the  company  of  careful,  economical  men,  as  against  those  who 
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have  proved  themselves  unprofitable,  we  supplement  the  circular  with  a 
comparison  of  the  extreme  scores,  reduced  to  a  basis,  which  appeals 
most  forcibly  to  the  reasoning  faculties  of  the  average  mortal  — that  of 
dollars  and  cents.  For  example,  we  quote  from  the  April  report : 
"Comparing  the  worst  with  the  best  individual  general  average  of  this 
division,  and  preserving  the  same  ratio  for  a  month  of  25  days,  we  find 
in  this  single  instance  a  possible  loss  to  this  company  of  $202.76." 

We  endeavor  to  show  our  appreciation  of  the  efforts  of  the  many  suc- 
cessful men,  and  on  the  other  hand  spur  to  greater  exertions  the  less 
fortunate  ones  ;  while  the  few  continuously  unprofitable  men  are  informed 
that  a  prompt  and  radical  change  is  necessary  to  justify  the  continuance 
of  their  services. 

Incidentally,  we  may  mention  that  we  have  also  applied  the  personal 
coal  account  to  passenger  locomotives,  using  instead  of  the  tonnage 
basis  the  number  of  pounds  of  coal  consumed  per  car  per  mile  and  trip. 

In  connection  with  a  bad  fuel  record  the  excuse  is  sometimes  given 
that  unusually  fast  time  had  been  required ;  under  such  circumstances 
an  increased  consumption  of  fuel  is  justifiable,  but  it  is  a  matter  of 
record  that  the  men  who  make  the  best  average  speed  do  not  necessarily 
consume  the  most  fuel.  Such  men  have  learned  that  it  is  expensive 
folly  to  overcrowd  either  the  furnace  or  the  cylinders. 

An  important  factor  in  fuel  consumption  and  locomotive  repairs  is  the 
slipping  of  driving-wheels.    Some  men  seem  to  gauge  the  speed  of  the 
locomotive  by  the  revolving  speed  of  the  driving-wheels,  regardless  of 
the  amount  of  slipping,  and  appear  to  be  oblivious  of  the  fact  that 
thereby  they  may  actually  retard  the  momentum  of  the  train.  Josh 
Billings  once  philosophized  thus:    «  Ef  yer  would  get  thar  quick,  go 
slow  "    Never  was  this  truism  more  fully  exemplified  than  in  connection 
with  the  above  particular  phase  of  railroad  service.    If  we  were  to  pay 
our  enginemen  according  to  the  number  of  revolutions  of  the  driving- 
wheels,  the  poorest  man,  mechanically,  may  become  a  veritable  Croesus 
financially, -all  at  the  expense  of  speed,  fuel,  fireman,  machinery  and 
track.    We  cannot  afford  to  pay  any  such  premium  on  incompetency. 
On  the  other  hand,  may  we  not  seriously  reflect  as  to  the  extent  to 
which  we  subscribe  to  the  above  evil,  when  we  design  and  use  driving- 
wheels  which  are  too  small  proportionately  to  the  size  of  the  cylinders? 
In  this  relation  we  may  say  that  our  consolidation  engines  having  the 
smallest  wheels  show  the  greatest  expense  in  fuel  and  repairs,  while  the 
Moguls,  with  sixty-three  inches  diameter,  give  the  best  results. 

Mr  President  and  gentlemen,  I  trust  that  in  thus  entering  so  argely 
into  the  details  of  the  subject  for  discussion  I  have  succeeded  in 
elucidating  the  fact  that,  by  simple  methods  and  with  such  facilities  as 
are  readily  procurable  on  most  railways,  the  potent  factors,  tonnage 
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rating  and  fuel  consumption,  may  be  happily  and  profitably  associated, 
so  that  at  one  and  the  same  time  the  movement  of  traffic  may  be  facili- 
tated and  the  expense  of  transportation  be  materially  reduced. 

Mr  H  B  \rtlett.  Mr.  President,  I  would  like  to  ask  Mr.  Medway 
if  he  will  give  us  an  idea  of  some  of  the  weights  of  trains  and  pounds  01 
coal  per  ton  hauled  on  the  different  divisions  that  he  speaks  of. 

Mr  Medway.  Mr.  President,  we  have  quite  a  diversity  of  conditions 
on  our  railroad,  physical  conditions,  and  consequently  the  rates  are  not 
given  according  to  the  different  divisions.  I  will  say  I  have  a  table 
here  that  may  be  incorporated  in  our  report,  if  you  like,  which  will  show 
those  things.'  The  hauling  capacity  of  the  large  engines,  19x26,  is  95& 
tons  That  is  over  our  Western  division,  forty-one  miles,  embracing  a 
maximum  grade  of  thirty-five  feet  per  mile.  The  hauling  capacity  of 
the  small  Mogul  engines  was  730  tons,  and  that  of  the  small  eight-wheel 
engines  500  tons.  On  the  Tunnel  division  we  haul  rather  less  than  that. 
I  believe  from  Williamstown  to  Fitchburg  the  maximum  haul  is  75° 

t0The  President.    I  take  it  that  was  the  same  rate  of  speed  for  each 
train  ? 

Mr.  Medway.    Yes,  for  the  ordinary  freight  tram. 
Mr.  Bart lett.    At  fifteen  miles  an  hour  ? 
Mr.  Medway.    No,  twenty. 

The  President.    The  question  is  open  for  discussion.    Perhaps  Mr. 
Bartlett  has  something  he  wishes  to  bring  before  the  Club. 

Mr.  Bartlett.    Mr.  President.  I  feel  a  little  new  in  this  business.  1 
came  here  to  get  points  rather  than  to  say  much. 

The  President.    It  does  not  make  any  difference,  Mr.  Bartlett ;  we 
would  like  to  hear  from  you.  . 

Mr.  Bartlett.    We  have  only  a  couple  of  months  ago  taken  up  this 
subject     We  have  attempted  some  experiments  on  this  line.    ^  e  have 
just  received  some  eight-wheel  engines,  sixty-two-inch  drivers  weighing 
about  sixty-three  or  sixty-four  tons.    We  made  a  test  last  Sunday  on 
the  Western  division  with  fifty  loaded  freight  cars,  which  were  hauled 
from  Portland  to  Boston  in  about  seven  hours  and  fifteen  minutes 
actual  time.    The  total  weight  of  the  train  was  1,257  tons  ;  the  net 
tonnage  of  the  train  was  685  tons.    They  used  on  that  train  10,600 
pounds  of  coal.    The  mileage  is  114  miles,  making  an  average  of  2.02 
pounds  of  coal  per  mile.    The  steepest  grade  on  the  Eastern  division 
is  about  fifty  feet  to  a  mile;  probably  it  is  4  miles  long      \e  have 
been  able  to  make  a  showing  of  that  kind  with  eight-wheeled  engines 
having  sixty-two-inch  drivers.    We  also  made  a  few  days  before  that  a 
similar  test  on  the  Eastern  division.    We  have  hauled  there  with  the 
same  engine  a  train  weighing  1,313  tons,  fifty  loaded  cars,  of  which 
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we 


598  tons  was  freight  and  the  rest  was  car  weight.  In  that  train 
averaged  about  2.6  pounds  of  coal  per  mile.  I  have  not  got  the  figures 
exactly.  I  hope  we  shall  get  a  little  further  in  this  matter  pretty  soon, 
and  be  able  to  talk  more  seriously  from  the  coal  standpoint.  We  are 
simply  getting  the  rating  of  our  engines  now. 

There  is  one  matter  that  has  an  important  bearing  on  this  subject, 
and  that  is,  to  get  as  much  tonnage  as  possible  in  each  car.  On  many 
roads  to-day,  as  you  know,  it  is  the  practice  to  not  load  the  cars  up  to 
their  full  capacity.  I  think  the  Pennsylvania  Railroad  to-day  gives  more 
attention  to  the  matter  of  the  transfer  station  and  reloading  their  cars 
than  any  other  road,  perhaps,  in  the  country ;  that  is  to  say,  the  cars  are 
loaded  nearer  their  full  capacity  than  perhaps  anywhere  else.  This  is  a 
matter,  I  think,  that  has  not  been  gone  into  as  extensively  as  it  might 
be  in  New  England ;  and,  of  course,  you  are  quite  well  aware  that  the 
same  number  of  tons  can  be  hauled  in  a  few  cars  cheaper  than  it  can 
be  in  twice  the  number  of  cars.  This  is  an  important  point,  and  I 
would  like  to  bring  out  from  Mr.  Medway  whether  they  have  practiced 
that  on  the  Fitchburg  Road,  —  whether  you  load  up  your  cars  more 
uniformly  with  greater  tonnage  than  they  did  before  this  tonnage  matter 
was  taken  up. 

Mr.  Medway.  Mr.  President,  we  find  our  cars  are  loaded  more  uni- 
formly than  they  were  before,  full  as  heavy  on  the  average  ;  but  we  are 
not  overloaded  as  much  as  we  are  underloaded. 

Mr.  Bartlett.    What  do  you  find  to  be  the  average  tonnage  per  car? 

Mr.  Medway.  Oh,  I  cannot  say  as  to  that,  Mr.  Bartlett.  I  have 
got  from  the  superintendent  the  total  weight  of  the  train  without  the 
number  of  cars. 

The  President.  There  is  an  opportunity  for  any  one  who  has  any- 
thing to  say  on  this  subject,  to  say  it.  It  is  a  subject  which  has  a  wide 
range,  and  there  is  a  great  deal  which  might  be  said  upon  it.  It  any- 
body can  state  what  experience  he  has  had  in  the  matter,  even  if  not 
a  very  large  experience,  all  these  little  things  will  help  to  make  up  a 
complete  whole. 

Mr.  E.  G.  Desoe.  Mr.  President,  I  would  like  to  ask  Mr.  Medway 
if  I  understood  him  correctly,  that  on  their  mountain  division,  on  the 
division  where  their  heavy  grades  are,  the  Mogul  engine  is  more  econom- 
ical than  the  consolidation  engine  with  small  wheels  ? 

Mr.  Medway.    Yes,  we  do  find  that. 

Mr.  Bartlett.  Mr.  President,  how  is  it  on  the  New  York  &  New 
Haven  Road? 

The  President.  I  have  no  data  to  speak  from,  but  we  have  some 
consolidation  engines,  and  those  engines  are  pulling  fifty-car  trains  :  but 
some  pull  more  and  some  less.    It  is  intended  to  pull  fifty  loaded  cars 
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per  train.    I  do  not  suppose  all  the  cars  are  fully  loaded.    I  know  a 
great  many  cars  are  loaded  with  light  loads,  and  two  cars  would  probably 
take  all  that  is  put  in  five.    That  has  been  my  observation.    Of  course, 
in  this  case  we  are  pulling  a  good  deal  of  dead  weight  over  the  road, 
which  is  justifiable  if  the  cars  are  properly  loaded  to  their  full  capacity. 
When  I  say  that  those  engines  are  doing  good  service  the  way  we  are 
running  them  now,  I  can  only  say  that  from  observation.    The  statistics 
and  all  that  which  relates  to  fuel  consumption  and  car  mileage  are 
in  the  New  Haven  office,  and  those  I  have  not  obtained.    I  know, 
since  they  have  confined  those  engines  to  a  twenty-mile  an  hour 
limit,  that  their  service  has  been  much  better  than  it  was  when  they 
were  running  them  at  a  higher  rate  of  speed;  and  it  has  resulted, 
without  a  doubt,  in  a  good  deal  of  economy  by  so  doing.    There  was  a 
time  when  they  were  running  those  engines  about  as  fast  as  they  could 
run  them.    The  speed  was  an  unknown  quantity,  the  only  idea  being  to 
get  to  their  destination,  and  get  there  quickly.    My  experience  with 
engine  movements  and  pulling  trains  has  been  that  a  small  wheel  means 
changing  your  cylinder  a  good  deal  oftener  than  with  a  medium  wheel ; 
and  it  costs  money  to  change  that  cylinder.  I  have  never  been  in  favor  of 
carrying  local  freight  with  anything  less  than  the  ordinary  five-feet  wheel, 
that  would  be  from  sixty-two  to  sixty-three  inches.    My  experience  is 
that  there  is  more  economy  with  a  good-sized  wheel.    We  do  just  as 
good  service  with  it,  and  it  has  its  effect  on  our  long  pulls.    I  am  not  in 
favor  of  small  wheels  unless  you  are  going  to  run  them  at  a  slow  speed, 
much  slower  speed  than  we  run  freight  trains  nowadays.    I  know  this 
particularly  from  the  extra  trains  run  on  the  Worcester  division,  which, 
are  not  confined  to  any  schedule.    They  start  them  out,  and  they  wan 
to  get  them  there,  and  get  them  there  quickly,  and  if  they  do  not  get 
there  as  quickly  as  the  despatcher  thinks  they  ought  to,  then  there  is  a 
complaint  that  the  engine  has  failed  in  its  duty.    Sometimes  they  wan 
to  run  them  at  a  passenger  train  rate,  regardless  of  consequences.  That 
costs  money,  too,  and  it  all  goes  to  the  coal  pile.    The  coal  is  quite  an 
important  factor  in  locomotive  performance.    There  are  a  good  many 
things  that  go  to  encroach  on  the  coal  pile  pretty  seriously,  or,  m  other 
words,  that  amount  to  throwing  away  money.    There  are  a  good  many 
bearings  to  this  question.    There  are  a  good  many  branches  to  be  con- 
sidered, and  they  ought  to  be  discussed.    Probably  there  are  a  good 
many  here  with  us  to-night  who  have  had  more  or  less  expenence  and 
I  would  be  glad  to  hear  from  them.    I  see  Prof.  Allen,  of  the  Institute 
of  Technology,  present.    Perhaps  he  will  say  something  about  the  com- 
bustion of  fuel  from  the  scientific  point  of  view.    If  he  has  anything  to 
say  we  should  be  glad  to  hear  him.  (Applause.) 
Prof.  C.  F.  Allen.    I  am  sorry  that  I  was  not  here  to  listen  to  all  of 
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the  paper.    It  is  an  interesting  subject,  and  it  is  an  interesting  paper  on 
the  subject.    It  seems  to  me  that  the  importance  of  having  such  pay- 
ing loads  on  your  train  is  evident.    Starting  at  my  end  of  the  line,  as  an 
engineer,  we  consider  that  it  is  very  important,  in  the  first  place,  that 
the  grade  on  a  line  should  be  arranged  so  that  we  may  pull  as  heavy  a 
load^as  possible  over  the  division,  and  an  engineer  is  willing  to  spend  a 
good  deal  of  money  in  the  first  cost  so  that  he  may  save  the  cost  of 
operating.    He  is  willing  to  spend  a  great  deal  of  money  so  that  a  road 
can  be  operated  economically,  and  then  the  next  thing  comes  to  oper- 
ate it  economically.    We  do  not  get  at  the  truth  of  matters  all  at  once 
in  anything,  and  in  railroading  they  have  been  making  one  improve- 
ment 'after  another  ;  and  the  progress  that  has  been  made  in  railroad 
work  in  this  country,  in  the  way  of  reducing  the  cost  of  hauling  freight, 
is  most  astounding.    It  is  very  satisfactory  and  very  creditable,  and  I 
do  not  think  that  any  of  us  ought  to  feel  very  badly  if  there  is  some- 
thing left  for  us  to  do  in  the  way  of  making  improvement.    One  of  the 
improvements  that  seems  to  be  going  on  now  is  to  increase  the  tonnage 
of  the  trains,  and  it  seems  to  me  that  it  is  entirely  in  the  right  direction. 
The  point  that  was  mentioned  about  getting  such  paying  load  as  you 
can  into  a  car  means,  of  course,  hauling  more  paying  freight  in  a  train, 
and  for  a  given  business  it  means  hauling  it  in  fewer  trains  ;  and  when 
you  cut  down  the  number  of  trains  you  get  very  great  economy.  It 
seems  to  me  if  the  expense  attending  the  work  of  securing  the  result  is 
considerable,  that  the  saving  that  finally  results  from  it  will  more  than 
justify  the  expenditure  of  securing  the  carrying  out  of  the  necessary  de- 
tails.' I  believe  in  it  very  fully,  believe  in  it  very  thoroughly,  and  what- 
ever action  is  taken  so  that  the  engineers  and  firemen,  and  all  the  men 
who  have  to  do  the  work,  will  understand  that  the  work  they  do  is 
being  looked  after,  is  work  in  the  right  direction. 

I  believe  that  one  of  the  greatest  things  possible  in  the  way  of  rail- 
road management,  —  I  do  net  care  whether  it  is  running  trains  or  whether 
it  is  carrying  on  the  finances,  or  whether  it  is  treating  stockholders 
right,  or  whatever  it  may  be,  —  I  believe  one  of  the  greatest  things  to  be 
gained  in  railroad  work,  from  beginning  to  end,  is  full  publicity,  bringing 
everything  squarely  into  the  light  of  day.  I  believe  that  it  is  a  thing 
that  we  need  more  than  anything  else.  I  believe  we  need  that  quite  as 
much  as  pools,  and  I  have  always  thought  that  one  of  the  important 
functions  of  the  Interstate  Commerce  Commission  when  it  was  organ- 
ized, or  one  of  the  valuable  features  of  it,  was  that  it  required  publicity 
in  a'great  many  ways.  When  you  know  what  is  going  on,  there  is  some 
chance  to  get  things  right. 

I  do  not  know  that  I  am  ready  to  discuss  the  details  of  this  matter. 
It  seems  to  me  if  you  can  increase  the  paying  load  that  you  take  on 
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your  train,  the  slight  increase  in  fuel  that  may  come  from  it  is  a  minor 
consideration.  Of  course,  it  is  desirable  that  the  cost  of  fuel  should  be 
kept  down  as  low  as  possible.  It  is  desirable  it  should  be  kept  down 
as  low  as  possible  whether  you  increase  the  weight  of  the  paying  load 
or  not.  It  seems  to  me  each  thing  stands  on  its  own  basis,  although 
when  you  are  at  work  upon  one  improvement  it  is  sometimes  possible 
to  carry  three  or  four  others  along  with  it.  If  you  can  do  that,  it  is 
very  good.  I  believe  that  the  subject  of  the  meeting  is  a  tremendously 
important  one,  and  at  some  inconvenience  to  myself  I  have  made  it  a 
point  to  be  here,  because  I  wanted  to  get  all  there  was  out  of  it. 

The  President.  Some  members  here  in  the  car  department  may  be 
able  to  add  something  to  the  subject  by  telling  their  observations  about 
the  transit  of  their  trains,  and  the  proportions  of  cars  that  are  fully 
loaded  in  such  trains.  All  those  points  have  an  important  bearing  on 
the  subject,  so  that  I  hope  that  those  men  who  are  in  the  car  depart- 
ment won't  hesitate  to  make  any  statements  here  of  their  observations 
that  may  occur  to  them,  because  there  are  no  doubt  cases  where  there 
have  been  trains  of  from  forty  to  fifty  cars  taken  over  the  road,  or  prob- 
ably thirty-five  cars,  and  it  has  been  done  easily.  Any  observations, 
as  I  stated  before,  that  any  car  department  men  have  made  any  note  of 
will  be  important,  and  we  would  like  to  hear  from  any  of  them.  Mr. 
Harden,  perhaps,  has  made  observations.  We  would  like  to  hear  from 
Mr.  Marden. 

Mr.  J.  W.  Marden.  Mr.  President  and  gentlemen,  I  thought  that 
the  car  department  was  going  to  have  an  easy  time  ;  but  there  is  no 
doubt  that  this  question  will  bear  discussion  from  the  car  builder's  point. 
I  think  that  any  of  you  who  have  observed  a  freight  train  in  the  yard, 
starting  from  one  end  of  it  and  going  to  the  other,  will  bear  me  out  in 
the  statement  that  in  almost  every  train,  if  the  running  gear  could  be 
put  in  first-class  order,  there  would  be  a  great  saving  in  the  coal  pile. 

Mr.  Medway.    I  thank  you. 

Mr.  Marden.  I  do  not  think  there  is  a  train  that  goes  out  of  our 
yard,  I  do  not  think  there  is  a  freight  train  that  goes  out  of  any 
road's  yard,  but  that  you  will  find  more  or  less  of  the  cars  will  have  the 
brake-shoes  dragging  on  the  wheel,  either  on  the  upper  end  or  lower 
end  of  the  shoes  ;  and  our  journal  bearings  and  our  oil  boxes,  I  was 
almost  going  to  say,  were  a  disgrace  to  a  mechanic,  who  professes  to  be 
a  mechanic  ;  but  we  cannot  help  ourselves  very  well,  because  of  the 
interchange  of  freight  cars  with  each  other.  If,  for  instance,  the  Fitch- 
burg  or  Boston  &  Maine  should  put  on  an  improved  balance  roller  bear- 
ing or  an  oil-tight  box,  or,  in  fact,  any  mechanical  improvement  in  that 
direction,  perhaps  as  long  as  they  kept  it  on  their  own  line  it  would  be 
taken  care  of;  but  the  moment  it  went  on  to  other  roads,  the  chances 
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are  it  would  not  be  taken  care  of.  I  do  not  say  that  we  would  take 
care  of  appliances  of  that  kind  any  better  than  our  neighbor's  road ; 
but  that  is  one  of  the  great  hindrances  to  making  improvements  in  that 
direction.  I  think  that  the  time  will  come  when  better  mechanical 
appliances  will  be  used  in  the  shape  of  oil  boxes  and  journal  bearings 
than  we  have  got  to-day.  and  that  will  help  reduce  consumption. 

Then  there  is  another  thing  that  represents  increase  of  coal  consump- 
tion. You  go  through  any  of  our  freight  yards,  in  the  winter  time  espe- 
cially, and  it  applies  proportionately  in  the  summer  time,  and  you  will  rind 
that  the  lubricating  oil  is  perhaps  frozen  solid,  and  it  will  take  a  great 
deal  more  power  to  start  the  train  than  it  would  if  the  proper  lubricant 
was  used  and  the  cars  properly  oiled.  It  is  wonderful  that  we  can  move 
our  trains  over  the  road  sometimes.  I  do  not  say  we  are  in  any  better 
condition  than  our  neighbors.  It  is  one  of  those  things  that  will  bear  a 
great  improvement.  It  has  been  given  a  great  deal  of  study  and 
thought,  but  we  have  not  got  there  yet. 

As  a  matter  of  fact,  in  the  loading  of  cars  some  number  of  years  ago, 
the  Fitchburg  road  realized  the  importance  of  carrying  full  loads,  and 
with  that  end  in  view  built  a  transfer  platform  at  Rotterdam  Junction 
and  one  at  Mechanicsville.  and  they  have  one  at  Bellows  Falls,  intend- 
ing to  carry,  as  far  as  possible,  full  car  loads  :  and  that  has  been  given  a 
great  deal  of  attention  by  the  transportation  department.  But  there  is 
one  other  thing  that  we  lose  I  will  speak  of.  in  making  cars  to  carry 
heavy  loads.  I  think  that  the  dead  weight,  the  weight  of  freight  cars, 
is  increased  about  one-third,  perhaps  a  little  more,  according  to  the 
framing,  the  size  of  the  timber,  etc.,  such  as  is  used  by  the  different 
roads  in  making  40.000  and  60,000  pounds  cars.  You  take  a  6o;ooo 
pounds  box  car,  and  I  do  not  think  that  you  will  find  on  any  road  the 
average  will  be  twelve  tons  of  freight  that  will  be  carried  in  the  60,000 
pounds  box  car.  Of  course,  in  the  matter  of  grain  and  any  merchan- 
dise that  you  can  get  60,000  pounds  of  into  the  car,  there  is  economy 
in  so  doing,  and  that  lessens  the  number  of  your  cars  in  the  train  ;  but 
I  think  you  will  find  that  statistics  will  show  there  has  been  an  increase 
of  the  dead  weight  to-day  as  carried  in  our  cars,  rather  than  a  decrease, 
from  the  fact  that  on  general  merchandise  it  is  impossible  to  get  60,000 
pounds  or  even  40,000  pounds  in  a  box  car. 

I  can  only  add  that  I  think  this  question,  while  it  is  more  interesting, 
perhaps,  to  the  locomotive  department,  yet  it  is  one  of  those  in  which 
the  car  department  can  help  a  great  deal  in  the  reduction  of  the  coal 
consumption. 

Mr.  Desoe.    Mr.  President,  I  can  describe,  perhaps,  what  will  be  of 
some  interest  in  regard  to  brake-shoes  on  trains.    Mr.  Marden's  re- 
arks  brought  it  to  mind.    Some  time  ago  I  was  on  a  freight  train 
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going  from  Worcester  to  Boston.  This  was  a  train  of  forty  cars,  and 
startm-  out  of  the  Worcester  yard  we  had  quite  a  steep  grade,  about 
forty  feet  to  a  mile,  I  think  it  is,  for  about  one  mile.  We  started  and 
got  about  half  way  up  and  then  had  to  stop,  not  on  account  of  want  of 
steam  or  of  a  poor  rail,  but  the  engine  had  more  than  she  could  pull  — 
overloaded.  We  backed  back  into  the  yard,  and  had  to  wait  there 
some  time  for  a  passenger  train.  I  went  over  the  entire  train  with  two 
men  and  pulled  the  connections  away  from  the  wheel  so  that  the  shoes 
did  not  rub  against  the  wheel  on  any  car.  Now,  that  same  engine  took 
that  same  train  up  that  grade  without  any  trouble  at  all,  and  went  up  at 
a  good  rate  of  speed.  It  was  the  same  train  and  the  same  engine. 
The  only  difference  was  the  shoes  were  not  bearing  against  the  wheels. 

Now,  in  regard  to  locomotives  and  lubricants  becoming  stiff  in  the 
boxes.  '  Several  years  ago  when  I  was  running  an  engine,  one  extremely 
cold  night,  after  pulling  a  train  of  thirty  cars  with  a  consolidation  en- 
gine up  a  sixty-feet  grade,  we  backed  on  a  turnout  having  a  grade  of 
about  thirty-six  feet  per  mile,  to  wait  for  a  passenger  train.  I  staid 
there  two  hours,  and  I  couldn't  take  that  train  up  that  thirty-six  feet 
grade  and  I  had  to  leave  four  cars  that  we  had  just  pulled  up  a  grade 
of  sixty  feet  to  the  mile.  The  only  way  I  could  account  for  it  was 
simply  the  lubricant  had  become  stiff  in  the  boxes. 

Mr  Elmer  H.  Morse.  Mr.  President,  you  asked  that  something 
might  be  said  from  the  transportation  department.  I  have  read  quite  a 
little  lately  on  the  subject  of  having  our  freight  trains  haul  a  full  load  at 
all  times.  I  was  very  much  pleased  to  learn  from  Mr.  Medway  that 
they  had  a  system  there  of  grading  their  trains  by  weight.  I  would  like 
to  ask  him  at  their  junction  points  how  they  get  at  that,  whether  they 
go  by  the  weight  of  the  cars,  and  whether  the  engines  are  rated  at  so 
manv  pounds. 

Mr.  Medway.  Mr.  President,  it  is  based  on  the  way-bills,  and  from 
the  stencil  weight  of  the  cars. 

Mr  Morse.  Are  the  engines  rated  by  the  transportation  department 
by  a  regular  rating  of  the  engines  so  as  to  be  governed  in  their  move- 

ments?  , 
Mr  Medway.    Yes,  they  are.    Of  course,  much  is  left  to  the  good 

judgment  of  the  yardmaster  as  to  making  up  the  trains,  in  regard  to  the 

state  of  the  weather,  etc. 

The  President.    Graded  by  tonnage,  is  it  not? 
Mr.  Medway.    Yes,  sir. 

The  President.  I  hope  other  gentlemen  will  avail  themselves  ot 
the  opportunity  to  speak.  , 

Mr  Henry  Shaw.  Mr.  President,  I  would  like  to  say  one  word  in 
relation  to  slipping  of  the  shoes  of  locomotive  driving-wheels.    I  go 
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back  to  our  first  starting  point,  not  that  I  have  had  any  experience  in 
railroading,  but  from  a  mechanical  standpoint  I  would  like  to  say  one 
word.  I  think  it  is  desirable  to  look  out  for  the  locomotives.  I  do  not 
care  what  the  cylinder  power  is  of  our  locomotives.  If  you  develop  a 
million  horse-power,  all  we  can  use  is  what  can  be  put  through  the 
driving-wheels,  the  point  of  contact  of  the  driving-wheel  with  the  rail. 
It  seems  to  me  that  it  is  absolutely  necessary  in  the  construction  of  our 
locomotives  to  get  them  so  well  built  and  balanced  that  we  have  no 
rolling  movement.  A  good  many  of  our  locomotives  have  a  rolling 
movement  in  running  at  a  rapid  rate  of  speed,  and  as  soon  as  they  com- 
mence rolling  they  let  go  of  their  hold  on  the  rail,  and  we  lose  the 
cylinder  power  or  the  cylinder  full  of  steam,  and  the  result  is  we  have 
less  effective  work.  If  we  will  construct  our  locomotives  so  that  they 
will  continuously  hold  to  the  rail,  we  can  have  more  effective  work  with 
less  cylinder  power. 

Mr.  Medway.  Mr.  President,  this  matter  of  economy  is  something 
in  which  we  are  all  interested,  and  I  hope  the  subject  will  be  fully  venti- 
lated. Few  roads  have  money  to  burn.  It  is  a  fact,  nevertheless,  that 
almost  all  roads  have  been  burning  good  money,  good  thousand-dollar 
bills  ;  and  who  is  responsible  for  this  extravagance  ?  Answering  my  own 
question,  I  will  say  nearly  every  department  of  the  service.  Hence  I 
hope  that  each  department  will  be  fully  represented  in  this  discussion. 
With  a  full  co-operation  of  the  various  departments,  I  believe  a  system 
could  be  adopted  whereby  ten  per  cent.,  or  certainly  five  per  cent.,  of 
our  coal  bill  may  be  saved.  You  may  think  of  it  for  yourselves,  gentle- 
men, what  that  would  amount  to  on  your  respective  roads,  a  saving 
of  five  per  cent.  On  the  road  with  which  I  am  connected  it  means 
$35,000  per  year,  an  item  well  worth  struggling  for. 

The  President.    That  is  true,  Mr.  Medway. 

Mr.  Medway.  Mr.  President,  I  want  to  say  one  word,  before  I  sit 
down,  in  relation  to  oil.  I  think  that  has  a  bearing  on  the  coal  pile, 
and  we  are  burning  up  a  good  deal  of  the  coal  in  the  use  of  poor  oil. 
I  believe  that  a  road  will  make  no  mistake  by  the  use  of  the  very  best 
of  lubricating  oils,  both  on  engines  and  on  cars,  not  only  in  the  matter 
of  helping  the  coal  bill  out,  but  I  think  if  it  is  carefully  used  that  it  will 
be  cheaper  in  dollars  and  cents  to  use  a  rich  lubricating  oil  of  good 
value  than  it  will  to  use  a  poor  lubricating  oh*  that  is  full  of  tar  and,  as 
has  been  said,  freezes  up  and  blocks  the  wheels.  I  think  that  is  a 
matter  that  ought  to  have  serious  consideration  from  the  different  roads. 
The  tendency  has  been,  I  know  from  experience,  to  get  oil  just  as  cheap 
as  you  can  possibly  buy  it. 

Prof.  Allen.  Mr.  President,  I  would  like  to  say  another  word.  It 
seems  to  me  that  in  considering  this  question  we  ought  to  look  not 
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merely  at  the  saving  in  coal  on  the  run  of  a  given  train.    If  Mr.  Harden 
is  able  by  better  lubricants,  and  by  looking  after  his  brake-shoes,  and  by 
taking  care  in  various  ways,  to  relieve  the  engine  of  work  (and,  of  course, 
one  way  of  looking  at  it  is  that  a  run  is  made  with  less  coal,  and  that  is 
a  good  way  of  looking  at  it,  because  there  is  economy  from  it) ,  but 
there  is  another  way  of  looking  at  it,  and  that  is  that  the  run  will  be 
made  with  the  same  amount  of  coal,  but  with  more  cars  on  the  tram  or 
with  a  bigger  load.    While  the  saving  (and  this  is  a  matter  in  my  own 
work  with  my  students  which  comes  up  right  along),  while  the  saving 
that  you  show  in  the  run  of  a  train  may  amount  to  a  good  deal  in  the 
course  of  a  year,  if  you  are  able  to  make  that  saving,  that  makes  a  saving 
in  the  number  of  trains  in  a  year.    If  you  can  do  the  work  with  fewer 
trains,  if  you  can  effect  an  economy  which  means  more  load  in  one  train 
on  a  large  road,  fewer  trains  to  do  the  work,  the  economy  mounts  up  so 
much  faster  than  the  economy  in  running  a  single  train  that  it  becomes 
extremely  important;  and  it  seems  to  me.that  there  is  that  side  of  it  as 
well  as  merely  reducing  the  number  of  tons  of  coal  that  you  use  in  a 
particular  run.    This  is  important.    In  our  engineering  work  we  figure 
on  things  of  primary  importance  and  things  of  secondary  importance, 
and  in  the  matters  of  secondary  importance  are  those  things  that  affect 
the  cost  of  a  train  mile.    The  things  of  primary  importance  are  the 
things  that  affect  the  number  of  train  miles,  not  the  cost  of  the  train 
mile ;  but  if  you  can  reduce  the  number  of  train  miles,  then  you  have 
done  a  tremendous  thing.    What  has  been  said  is  important,  not  merely 
because  of  the  saving  in  the  cost  of  a  train  mile,  but  also  in  its  bearing 
on  the  other  side,  which  in  many  cases  may  be  urged,  of  a  reduction  in 
the  number  of  train  miles,  and  it  is  surprising  when  you  come  to  figure 
on  anything  of  that  sort  how  the  figures  count  up, — what  tremendous 
sums  there  are. 

The  President.  Is  there  anything  more  to  be  said  upon  this  sub- 
ject?   If  not,  we  will  close  the  discussion. 

Mr.  Bartlett.  Mr.  President,  I  move  that  this  subject  be  brought 
up  again  at  the  next  meeting. 

Mr.  Medway.    I  second  the  motion. 

The  President.  You  mean  that  it  will  be  continued  until  our  Octo- 
ber meeting? 

Mr.  Bartleit.  Yes. 

(It  was  then  voted  that  the  subject  of  this  evening's  discussion  be 
continued  to  the  October  meeting.) 

The  President.  I  hope  that  everybody  will  come  here  prepared  to 
say  something  on  the  subject,  to  take  up  some  records. 

Mr.  Medway.    And  make  some  records. 

The  Prksident.    Yes,  make  some  records.    Observe  how  trains  are 
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made  up ;  observe  all  that  is  going  on  on  the  roads,  and  give  us  all  the 
points  that  bear  on  the  subject  in  all  its  branches,  and  get  all  out  of  it 
we  can.  Maybe  we  shall  have  some  of  our  superintendents  in  here 
with  us  who  feel  interested.  This  will  be  the  last  meeting  before  the 
convention,  and  it  is  the  last  meeting  we  shall  have  until  October.  As 
I  have  said  before,  the  committee  on  entertainment  will  give  you 
due  notice  of  what  the  entertainment  is  to  be.  We  generally  have  a 
pretty  good  social  time.  I  know  the  last  one  was  well  attended,  one  of 
the  best  attended  we  have  had,  and  I  hope,  whatever  the  entertainment 
may  be,  it  will  be  well  attended. 

The  Secretary.  As  most  of  the  members  are  aware,  the  Master  Car 
Builders'  and  the  Master  Mechanics'  Conventions  are  to  be  held  at 
Saratoga,  beginning  the  1 7th  of  June,  and  it  has  been  the  custom  of  this 
Club  for  some  years  to  attend  it  in  a  body  ;  such  members  as  could  go 
have  gone  in  a  body.  There  have  been  no  arrangements  made  this 
year ;  but  I  would  be  glad  to  receive  the  names  of  all  members  of  this 
Club  who  are  intending  to  attend  the  convention.  If  you  will  write  me 
in  reference  to  the  matter,  stating  whether  you  are  to  be  accompanied 
with  ladies  or  not,  between  now  and  the  first  of  June,  I  will  take  the 
matter  up  and  see  what  can  be  done,  what  arrangements  can  be  made 
for  transportation,  whether  we  can  go  by  a  special  train,  if  enough 
signify  their  intention  of  attending  to  warrant  such  a  train.  I  know  in 
some  years  we  have  gone  in  that  manner.  I  have  had  one  or  two 
requests  from  members,  and  if  those  who  intend  going  will  write  me  to 
that  effect  between  now  and  June  first,  we  will  see  what  we  can  do  in 
the  matter.  (Applause.) 

There  being  no  further  business  to  come  before  the  Club,  the  meeting 
then  adjourned,  at  9.50  p.m.    98  members  present. 


Note.  —  The  address  of  the  Secretary  is  now  Box  663,  Springfield, 
Mass.,  instead  of  Box  1158,  Boston,  Mass. 


NEW  MEMBERS. 

Bailey,  C.  D.,  120  Broadway,  New  York  City. 

Caldwell,  E.  M.,  Eastern  Car  Heater  Co.,  50  State  St.,  Boston,  Mass. 
Chamberlain,  James  W.,  Engineer,  B,  &  A.  R.R.,  Dorchester,  Mass. 
Crane,  Thos.  H.,  Foreman,  Fitchburg  R.R.,  Fitchburg,  Mass. 
Cutting,  W.  J.,  R.  H.  Foreman,  N.  Y.,  N.  H.  &  H.  R.R.,  Worcester,  Mass. 
Dane,  Albert  P.,  Foreman  Painter,  B.  &  M.  R.R.,  Boston,  Mass. 
Eaton,  Fred  H.,  Pres.,  Jackson  &  Woodin  Mfg.  Co.,  Berwick,  Pa. 
Evans,  H.  W.,  Foreman,  Keene,  N.H. 
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Ewing.  William  D.,  Gen'l  Supt.,  Fitchburg  R.R.,  Boston,  Mass. 

Freeman,  Henry  N.,  R.  H.  Foreman,  B.  &  A.  R.R.,  Boston,  Mass. 

Greenwood,  H.  A.,  Foreman  Inspector,  Fitchburg  R.R.,  Fitchburg,  Mass. 

Hough,  E.  W.,  H.  W.  Johns  Mfg.  Co.,  119  Federal  St.,  Boston,  Mass. 

Hutchinson,  C.  B.,  Inspector,  B.  &  M.  R.R.,  Lowell,  Mass. 

Lord,  G.  W.,  Foreman  Painter,  Fitchburg  R.R.,  Fitchburg,  Mass. 

Lynam,  John  S.,  Signal  Dept.,  B.  &  M.  R.R.,  Boston,  Mass. 

McKibbin,  C.  H.,  120  Broadway,  New  York  City. 

Mooney,  W.  R.,  Train  Master,  Concord,  N.H. 

Morrill,  Ephraim,  Foreman,  B.  &  M.  R.R.,  Lawrence,  Mass. 

Morrill,  Fred  H.,  Machinist,  Fitchburg  R.R.,  East  Fitchburg,  Mass. 

Murray,  Daniel,  N.  E.  R.R.,  East  Hartford,  Conn. 

Page,  Adna  A.,  Foreman  Carpenter,  B.  &  M.  R.R.,  Boston,  Mass. 

Paige,  Chas.  E.,  Thorndike  St.,  Lowell,  Mass. 

Patterson,  Andrew,  Tinsmith,  B.  &  M.  R.R.,  South  Lawrence,  Mass. 

Patterson,  S.  F.,  Supt.  Bdgs.  and  Bids.,  B.  &  M.  R.R.,  Concord,  N.H. 

Perham,  Alonzo  L.,  40  Salem  St.,  Woburn,  Mass. 

Prescott,  Emerson  B.,  183  West  Brookline  St.,  Boston,  Mass. 

Putnam,  Chas.  H.,  Putnam  Machine  Co.,  Fitchburg,  Mass. 

Richards,  Robt.,  Gen'l  Foreman,  N.  E.  R.R.,  21  Puritan  Ave., 

Robbins,  Milton,  Fitchburg  R.R.,  Fitchburg,  Mass.   [Dorchester,  Mass. 

Robertson,  A.,  Train  Master,  Fitchburg  R.R.,  Union  Station,  Boston,Mass. 

Rockett,  E.  J.,  Blakeville  St.,  Dorchester,  Mass. 

Scott,  Walter  M.,  Clerk,  B.  &  M.  R.R.  Shops,  Boston,  Mass. 

Smith,  Edw.  A.,  Supt.  Tel.,  Fitchburg  R.R.,  Boston,  Mass. 

Staddleman,  W.  A.,  Havemeyer  Building,  New  York  City. 

Steele,  Robt.  J.,  M.  P.  Dept.,  N.  Y,  N.  H.  &  H.  R.R.,  Roxbury,  Mass. 

Stone,  C.  T.,  Station  Agent,  B.  &  M.  R.R.,  Lawrence,  Mass. 

Sullivan,  John,  Yardmaster,  B.  &  A.  R.R.,  Boston,  Mass. 

Tait,  John,  N.  E.  R.R.,  113  Beacon  St.,  Worcester,  Mass. 

Walton,  Eben  A.,  R.  H.  Foreman,  Fitchburg  R.R.,  Charlestown,  Mass. 

Weir,  Wm.  H.,  Centre  St.,  Roslindale,  Mass. 

Wesley,  Geo.  W.,  N.  E.  R.R.,  Norwood  Central,  Mass. 

CHANGE  OF  ADDRESS. 

Gilbert,  E.  A.,  care  Southern  Pacific  R.R.,  Sacramento,  Cal. 
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ESTABLISHED  1828. 
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256,  258,  260  Devonshire  Street,  BOSTON.  100  and  102  Reade  Street,  NEW  YOKE. 
14  No.  4th  Street,  PHILADELPHIA.  109  Madison  Street,  CHICAGO. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Niles  Tool  Works  Co., 

HAMILTON,  OHIO,  U.  S.  A. 

Complete   Equipments    for    Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  "YORK, 

CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 
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MURPHEY  &  LISCOMB, 

ALBANY,  N.  Y. 

OILS  AND  LUBRICANTS 

FOR  RAILROADS  AND  MANUFACTURERS. 


We  are  the  Manufacturers  of  the  well  known 

"EMPIRE  BRAND"  of  VALVE,  ENGINE,  CAR  and  SIGNAL  OILS. 

EMPIKE  SHJXAL  OIL  is  used  by  all  the  Railroads  running  out  of 
JLlbany,  and  it  is  conceded  that  they  are  the  best  lighted  roads  in  the  country. 

EMPIKE  SIGNAL  OIE  gives  a  clear,  bright  light,  burning  without 
smoke  or  gum.  Xo  signal  lights  go  out  in  cold  weather  when  EMPIKE  SIOIVA.E 
OIE  is  used. 

We  will  submit  samples  to  prove  that  our  "EMPIRE  BRAND"  of  Signal  Oil  is  the 
"  best  on  earth," 


Hon  io  Office  z  i  ml  E^aotorjr:    ALBANY,   N.  Y. 

Hi-mow.   '  51  &  53  LYMAN  ST.,  SPRINGFIELD,  MASS. 
liiancnes.  j  332  WARREN  ST.,  HUDSON,  N.  Y. 

GEORGE  E.  HOWARD,  President  and  Treasurer. 


SPRINGFIELD  WASTE  CO., 

SPRINGFIELD,  MASS. 


\OTTON 

AND  WOOL 


WASTE. 


Machined  Waste  for  Railway  and  Machinists'  Use  a  Specialty. 

Has  a  Service  and 
Test  Record  that 
has  proven  it  to  be 
the  strongest  and 
most  perfectly  con- 
structed M.  C.  B. 
Coupler. 


The 
St.  Louis 
Coupler 


Stands  M.  (!.B.  Tests, 
and  complies  with 
U.  S.  Law. 


ST.  LOUIS,  U.  S.  A. 

Improvements  in  material  and  design  in  our 
five  years'  experience  have  reduced  the  annual 
cost  of  maintenance  per  car  below 

St. Louis  ^°  cliXTS- 

Tf  you  want  a  perf ectly  constructed  and  econom- 
Ooiinlf*!*  i('al  ^*  ®'  Coupler,  write  for  terms,  prices  and 
^vupi^i  •  guarantees.  ST  LOUIS,  U.  S.  A. 
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Railway  Department. 

THE  BRUSSELS  TAPESTRY  CO. 

Manufacturers  of 

TEXTILE  FABRICS  FOR  CAR  WINDOW  AND  BERTH  CURTAINS, 
HEAD-LININGS,  MATTRESS  REPPS,  ETC.,  ALSO 

PERFECT  SELF-ADJUSTABLE  CURTAIN  FIXTURE. 

THE  SIMPLEST  TO  OPERATE,  MOST  DURABLE  AND  LEAST  EXPEN- 
SIVE TO  MAINTAIN  OF  ANY  IN  THE  MARKET.    SEND  FOR  MODEL. 

CURTAINS  MADE  UP  COMPLETE  ACCORDING  TO  SPECIFICATIONS. 
New  York  Office,  337  Broadway.  Office  and  Works,  Chauncey,  N.Y, 


RAMAPO  WHEEL  AND  FOUNDRY  CO. 

KAMAPO,  IV.  Y. 

CHILLED  IRON  CAR  WHEELS. 

CONGDON  BRAKE  SHOES. 
SNOW'S  BOLTLESS  STEEL-TIRED 
WHEELS. 


RAMAPO   IRON  WORKS, 

HIZ^IvBXJRJV,  IV.  Y. 
AUTOMATIC   SWITCH  STANDS. 

SPRING  RAIL, 
PLATE,  BOLTED   AND  YOKED  FROGS. 
ROSS  BRAKE  SHOES. 
CARS,  CASTINGS. 


SHERBURNE  &  CO., 

MANUFACTURERS  OF 

Railroad  Supplies, 

MIDYALE  LOCOMOTIVE  TIRES  and  FORGINGS. 

Rails  and  Track  Supplies,  Victoria  Car  Lamps, 
Locomotive  Steam  Gauges, 

Farrington's  Valve  Setting  Machines, 

Automatic  Track  Sanding  Apparatus. 

BOSTON. 


THE  CHAPMAN  JACK. 

.  .  PATENTED  ,  . 
Always  Lubricated  and  Ready  for  Use, 


THE 


Chapman  Jack  Co, 


CLEVELAND,  O. 


THE  DRAKE  *  WlERS  CO., 

CLEVELA3Xri3 ,  OHIO. 


ASPHALT 


ROOFING 


THE  CHEAPEST,  STRONGEST,  AND  MOST  DURABLE 
CAR  ROOF  KNOWN. 


In  use  by  over  70  Railroads.   Twelve  years  successful  use  without  a 
single  failure.   A  new  roof  furnished  FREE  for  every 
one  that  fails  in  ten  years. 

Latrobe  Steel  Company, 

MANUFACTURERS  OF 

Locomotive  and  Car  Wheel 

TIRES 

AndWeldless  Steel  Flanges  for  high  pressure  steam,  water  or  gas  lines. 

MAIN  OFFICE:   1200  GIRARD  BUILDING,  PHILADELPHIA. 
BRANCH  OFFICES".  OLD  COLONY  BUILDING,  CHICAGO. 

33  WALL  STREET,  NEW  YORK. 

UNION  TRUST  BUILDING.  ST.  LOUIS. 

SPECIALTIES: 

HEW  YORK.     THE  SERVIS  TIE  PLATE, 


THE  McKEE  BRAKE  ADJUSTER, 


METAL  SAWING  MACHINES, 
WRECKING  FROGS, 
CAR  DOOR  EQUIPMENTS, 
CAR  VENTILATORS. 


CHICdQO. 


R.  A.  SUPPLY  CO.  B0810N. 


PROCEEDINGS 

OF  THE 

Jta  England  Hailroad  Glob. 


Meeting  held  at    Wesley  an  Hall,  36  Bromfield  Street,  Boston,  on 
Tuesday  evening,  November  10,  i8q6. 


The  President,  Mr.  L.  M.  Butler,  called  the  meeting  to  order  shortly 
after  8  o'clock,  and  said  :  — 

The  first  item  on  the  order  of  business  is  the  approval  of  the  minutes. 
No  doubt  you  have  all  seen  them  in  the  printed  report,  and  if  there  is 
no  objection,  they  will  stand  approved.  Are  there  any  committees  to 
report  ? 

The  Secretary.    There  are  none. 

The  President.  ■  Any  unfinished  business  ? 

The  Secretary.  None. 

The  President.    Any  new  business  ? 

Mr.  J.  T.  Chamberlain.  Mr.  President,  I  suppose  that  it  is  known 
by  most  of  the  members  present  that  this  Club  has  lost  one  of  its  mem- 
bers, one  whom  everybody  knew  and  had  the  most  profound  respect 
for.  I  refer  to  Mr.  Osgood  Bradley,  who  died  Friday  and  was  buried 
to-day;  therefore  I  move  that  a  committee  be  appointed  to  drat:  set 
of  resolutions  in  reference  thereto. 

(The  motion  was  seconded  and  adopted. ) 


The  President.  I  will  appoint  F.  D.  Adams,  John  Kent  and  George 
W  Peck  Our  Secretary  will  read  the  names  of  the  gentlemen  who 
have  been  accepted  as  members  of  this  Club  this  evening. 

Edward  D.  Bolton,  180  Huntington  Ave.,  Boston,  Mass.;  Henry  M. 
Brown,  Brown  Car  Wheel  Works,  Buffalo,  N.Y. ;  W.  B.  Hammond,  to 
Mt.  Vernon  St.,  Winchester,  Mass.;  Edson  J.  Quackenboss  8  Ham- 
mond Street,  Worcester,  Mass. ;  F.  B.  Smith  Gen'l  M.  M,  N  Y  N.  H 
&  H.  R.R.,  New  Haven,  Conn.  ;  Geo.  M.  Trefts,  Brown  Car  Works, 

Buffalo,  N.  Y.  ,  ,     .  , 

The  President.  Is  that  all  there  is  under  the  head  of  new  business? 
If  so.  we  will  proceed  to  the  discussion  of  the  subject  as  announced  : 
What  are  the  Advantages  of  the  Use  of  Cast  Steel  for  Driving  Wheel 
Centres,  Driving  Boxes,  Cross-Heads  and  Frames?  Ihe  subject  now 
is  open  We  have  with  us  to-night  Mr.  Sague,  from  the  Schenectady 
Locomotive  Works,  who  will  read  a  paper  which  he  has  prepared  on 

^mTTe  Sague.  I  hardly  expected  to  have  this  style  of  paper, 
gentlemen,  but  on  going  over  the  subject  I  found  how  true  it  is  as 
Somebody  has  said,  that  you  do  not  know  how  little  you  know  on  a 
subject  until  you  try  to  write  it  up. 


THE  ADVANTAGES  OF  CAST  STEEL  FOR  DRIVING 
WHEEL  CENTRES,  DRIVING  BOXES,  CROSS- 
HEADS,  AND  OTHER  PARTS,  IN  LOCO- 
MOTIVE CONSTRUCTION. 
By  J.  E.  Sague,  Mech'lEngr,  Schenectady  Locomotive  Works. 
One  of  the  most  interesting  of  the  recent  developments  in  locomo- 
tive construction  has  been  the  increasing  use  of  cast  steel  and _b  foe 
taking  up  in  detail  the  advantages  gained,  it  may  be  of  value  to  men 
So.  the  general  reasons  which  have  lead  to  its  wide  substitution  fo, 
cast  and  "wrought  iron.    These  reasons  are,  first,  a  desire  to  use  as  large 
a  boiler  as  possible  and  the  consequent  lightening  of  the  other  parts  as 
much  as  strength  and  durability  will  permit ;  second,  the  growing  need 
Tor  a  st  onger  material  than  cast  iron  to  withstand  the  increased  strain 
of  the  large  cylinders  and  high  steam  pressures  used  in  modern  loco- 
motives ;  third,  a  desire  to  lighten  reciprocating  parts  and  thus  reduce 
the  effect  of  reciprocating  counter-balances  on  the  track;  and,  fourth 
he  ubstitution  of  cast  stee.  for  difficult  and  expensive  forgtngs  whxd> 
has  been  rendered  possible  and  economical  by  the  decrease  in  cost  of 
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STEEL  TIRES 

ON  LOCOMOTIVE  DRIVING 
WHEELS, 

AND  ON  STEEL-TIRED  WHEELS 

GIVE  THE  BEST  RESULTS  FOR  EVERY  VARIETY 
OF  SERVICE. 


Thomas  Prosser  &  Son, 

15  GOLD  STREET,  NEW  YORK. 

OLD  COLONY  BUILDING,  CHICAGO. 

Clarence  Brooks  &  Co., 

MANUFACTURERS  OF 

FINE  VARNISHES, 

COR.  WEST  AND  WEST  12TH  STREETS, 

NEW  YORK. 
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steel  castings  and  the  improvement  in  quality.  In  this  connection  the 
following  is  quoted  from  a  letter  received  from  the  American  Steel 
Casting  Company  :  — 

"The  main  point  of  advantage  in  the  use  of  steel  castings  as  a 
substitute  for  cast  iron  is  the  great  saving  in  weight ;  and  as  a  substi- 
tute for  forgings  is  a  saving  in  machine  work,  due  to  being  able  to  cast 
close  to  finishing  sizes.  In  other  words,  the  substitution  of  cast  steel 
spring  saddles,  foot-plates,  driving  boxes,  pedestal  caps,  pistons,  rocker 
arms,  boiler  roof  bars,  etc.,  secures  lightness  of  detail  combined  with 
durability." 

The  necessity  of  obtaining  the  maximum  of  power  with  the  minimun 
of  weight  is  the  feature  of  locomotive  designing  which,  perhaps,  in- 
volves the  greatest  difficulty  and  requires  the  most  careful  consider- 
ation of  any  condition  by  which  the  locomotive  designer  is  limited, 
and  in  this,  locomotive  designing  differs  radically  from  that  of  station- 
ary engines. 

It  is  true  that  there  must  be  sufficient  weight  on  the  drivers  in  all 
cases  for  adhesion,  but  the  maximum  weight  per  wheel  must  not  exceed 
the  safe  figure  for  the  track  upon  which  the  locomotive  is  to  run,  and 
the  total  weight  is  frequently  limited  by  the  maximum  load  allowed 
on  bridges.  On  the  other  hand,  train  service  requirements  are  con- 
stantly becoming  more  severe,  and  large  increases  in  cylinder  and  boiler 
power  are  being  made  to  meet  the  demands  of  'high  speeds  and  heavy 
trains. 

For  most  passenger  service,  at  least,  the  ability  of  the  locomotive,  to 
do  work  is  limited  by  its  boiler  capacity,  and  it  is  believed  that  the  great 
demand  upon  the  boilers  of  modern  locomotives  has  been  caused  more 
by  the  increase  in  train  speeds  than  by  the  increase  of  weights.  With 
the  maximum  loads  permitted  on  the  rail  it  is  often  very  difficult  to  use 
boilers  large  enough  to  do  the  work  required,  and  it  is  necessary  for  the 
locomotive  designer  to  lighten  parts  wherever  possible  in  order  to  make 
up  for  the  weight  which  must  be  put  into  the  boiler.  It  is  this  neces- 
sity more  than  any  other  which  has  led  to  the  increasing  use  of  cast 
steel  in  locomotive  construction. 

The  demand  for  a  stronger  material  than  cast  iron,  to  withstand  the 
strains  of  large  cylinders  and  high  steam  pressures,  has  also  been  not- 
able. The  increase  of  strain  duetto  high  steam  pressure  is  clearly 
shown  from  the  fact  that  a  19  x  24  inch  cylinder  with  180  pounds  of 
steam  has  more  power  than  a  21  x  24  inch  with  145  pounds,  the  higher 
steam  pressure  corresponding  in  this  case  to  an  increase  in  power  of 
24  per  cent.  Increasing  the  size  of  parts  to  correspond  with  such 
increases  of  power  is  difficult  in  many  cases,  and  with  cast  iron,  unfor- 
tunately, increase  of  section  does  not  mean  an  equal  increase  of  strength. 


THE  TOWER  COUPLER. 

The  Highest  Development  of  the  M.  C.  8.  Type.    The  most  perfect  in  all  func- 
tions and  requirements.    Worthy  of  your  careful  investigation. 

MALLEABLE  CASTINGS 


Of  every  kind  for  Railroad  use.  Drawbars, 
Centre  Plates,  Truck  Ends,  Dead  Blocks, 
Door  Fasteners,  etc.,  etc. 


THE  EUBANK  CAR  DOOR. 

Storm,  Spark  and  Burglar-Proof.  Simple, 
Strong,  Inexpensive. 

Coffin's  Plate,  Sill  and  Car  Line  Pockets  save  time  and  expense  in  mortising  and  tenoning, 
in  erecting  and  in  repairing.  Obviate  the  weakening  of  sills  and  plates  and  spreading  frames  in 
Baking  repairs.    Our  works  are  located  at  Cleveland,  Chicago,  Toledo  and  Indianapolis. 

Address  RAILWAY  DEPARTMENT, 
NATIONAL  MALLEABLE  CASTINGS  CO., 

1525  Old  Colony  Bldg.  CHICAGO. 


FINEST 


COACH,   I*  A  K  IvOIC  CAR, 
SLEEPING  CAR, 
STREET  CAR, 
K VTTA\  ELEVATED, 


SEND  FOR  CATALOGUE. 


SEATS 


150  ROADS  USE  THESE  SEATS. 
SUPERIORITY  Proven  by  POPULARITY. 
OUTPUT  LARGER  THAN  ALL  OTHER 
SEAT  MAKERS  COMBINED. 


Mil  15 


Hale  &  Kilburn  Mfg.  Co., 

WALKOVER  SEAT  No.  85.  PHILADELPHIA.  REVERSTBLE  SEAT  No.  75- 

"~  DURABLE 

METAL  COATING 


FOR  BRIDGES  AND  ALL  STRUCTURAL  METAL. 


EDWARD  SMITH  &  CO.,  45  Broadway,  New  York. 


Varnish  Makers  and  Color  Grinders, 


P.  0.  Box  1780. 


THE  NORTON 

Zt™:  RATCHET  SCREW  JACK 

is  always  ready  for  service. 

COSTS  NOTHING 

for  maintenance  and  repairs,  and  is 
the  best  WRECKING  -  CAR,  LOCO- 
MOTIVE, and  all-round  Railway 
Jack  in  the  WORLD.  10  to  75  Tons. 
Fully  guaranteed. 

A.  O.  NORTON, 

336Congress  St.,  Boston,  Mass. 


JOURNAL  JACK. 


8  tons. 
10  inches  high. 
5  inches  rise. 
20  lbs.  weight. 
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The  necessity  of  reducing  the  weight  of  reciprocating  parts  as  much 
as  possible  does  not  need  to  be  dwelt  upon,  and  cast  steel  enters  largely 
into  the  construction  of  the  light  reciprocating  parts  used  in  recent 
locomotives. 

The  superiority  of  cast  steel  over  wrought  or  cast  iron  in  strength 
and  ductility  is  seen  from  the  following  tests  taken  from  the  records  of 
the  testing  department  of  the  Schenectady  Locomotives  Works.  Aver- 
age results  from  140  tests  taken  from  cast  steel  wheel  centres  applied 
to  passenger  and  freight  locomotives:  tensile  strength,  71,400  pounds 
per  square  inch;  elongation,  19.2  per  cent  in  eight  inches,  and  24.1 
per  cent  in  four  inches.  In  each  case  the  test  pieces  were  cast  on  the 
wheel,  one  test  piece  representing  each  centre.  The  record  of  tests 
also  shows  the  location  of  the  wheel  centres  for  each  engine.  For 
comparison  it  may  be  said  that  first-class  cast  iron  has  an  average  ten- 
sile strength  of  from  20,000  to  30.000  pounds  per  square  inch  with 
practically  no  elongation,  and  wrought  iron  a  tensile  strength  of  48,000 
to  50.000  pounds  with  an  elongation  of  20  per  cent  and  upwards  in 
eight  inches.  The  figures  thus  show  that  cast  steel  suitable  for  loco- 
motive use  has  nearly  three  times  the  tensile  strength  of  cast  iron  and 
50  per  cent  more  than  wrought  iron.  It  also  has  the  great  advantage  of 
high  ductility,  being  nearly  equal  in  this  respect  to  wrought  iron. 

In  order  to  realize  the  full  benefit  of  the  great  strength  of  cast  steel, 
however,  much  care  must  be  exercised  in  the  designing  and  manufac- 
ture of  the  castings.  Cast  steel  has  50  per  cent  more  shrinkage  than 
cast  iron,  and  is  much  more  liable  to  unequal  shrinkage  strains,  which, 
unless  carefully  provided  for,  will  more  than  offset  the  high  tensile 
strength.  It  is  the  practice  of  the  works  with  which  the  writer  is  con- 
nected to  ask  the  criticisms  of  the  steel  makers  upon  the  design  of 
difficult  castings,  such  as  wheel  centres,  and  modify  the  distribution  of 
metal  accordingly.  In  general  it  may  be  said  that  the  rules  for  correct 
proportioning  of  iron  castings,  regarding  uniformity  of  section,  large 
fillets,  etc.,  apply  with  greater  force  to  cast  steel. 

The  use  of  cast  steel  as  a  substitute  for  cast  iron  generally  increases 
the  first  cost  of  locomotives,  the  cost  of  the  process  and  greater  per- 
centage of  loss  making  the  price  per  pound  about  three  times  that  of 
cast  iron,  against  which  the  saving  of  weight  in  most  castings  is  only  a 
small  offset.  The  cost  of  machining  is  also  considerably  greater  than 
for  cast  iron,  as  more  finish  is  required  to  allow  for  unequal  shrink- 
age, and  the  hardness  and  toughness  of  the  metal  requires  the  machines 
to  be  run  at  low  speeds  with  light  feeds,  thus  increasing  the  cost  of 
labor  and  lessening  the  output  of  the  shop.  In  some  cases,  however, 
steel  castings  may  be  substituted  for  difficult  forgings  with  a  saving  in 
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GALENA  OILS 

Are  in  exclusive  use  on  a  large  majority  of  the  leading  railways  of  this  country. 
Galena  Oils  run  the  fastest  trains  without  the  aid  of  other  compounds,  and 
are  the  standard  railway  lubricants  of  America ;  cold  test  10  to  15  degrees 
below  zero ;  free  from  gum ;  adapted  to  all  climates  and  temperatures. 

Galena  Oils  lubricate  the  Empire  State  and  Exposition  Flyer,  the  fastest 
trains  of  the  New  York  Central  Railroad,  the  Thunderbolt  and  all  the  fast 
trains  of  the  Erie  System,  and  all  the  lightning  trains  of  the  great  railway 
systems  running  out  of  Chicago  to  the  West,  Northwest,  and  Southwest. 
Nothing  but  Galena  Oil  was  used  when,  the  New  York  Central  beat  the 
world's  record,  and  all  the  way  from  New  York  to  Chicago  the  bearings  and 
machinery  were  as  cool  as  when  the  train  pulled  out  of  the  depot  m  New 
York. 


GALENA  OIL  WORKS,  limited, 

CHARLES  MILLER,  PRESIDENT, 

CHICAGO  BRANCH  OFFICE,  Phoenix  Building.  FRANKLIN  PA- 

CINCINNATI  BRANCH  OFFICE,  Neave  Buiiding. 

Important  to  Railroad  Managers  and  Master  Mechanics. 
SIBLEY'S 

Perfection  Valve  and  Signal  Oils. 

MAKE  A  SPECIALTY  OF 

VALVE  AND  SIGNAL  OILS  FOR  RAILROAD  USE. 

In  the  use  of  Sibley's  Perfection  Valve  Oil  the  most  perfect  lubrication  is  ins 
and  an  entire  freedom  from  corrosion,  honeycombing  of  cylinders,  and  destruction  of  joints  of 
steam  chests  by  fatty  acids  is  guaranteed. 

Sibley's  Perfection  Valve  Oil  is  in  exclusive  use  upon  more  thau  two-third-  of  the 
railway  mileage  of  America. 

Sibley's  Perfection  Signal  Oil  is  also  in  exclusive  use  upon  many  of  the  leading  rail- 
ways of  this  country;  and,  although  the  consumption  of  this  oil  in  the  past  twenty  or  more 
years  has  exceeded  in  amount  that  of  all  other  signal  oils  combined,  there  has  never  been  au 
accident  involving  a  single  life  or  a  dollar's  worth  of  property  that  was  due  to  its  failure  to  do 
all  that  was  expected  of  it.    References  furnished  upon  application, 

SIGNAL  OIL  WORKS,  Limited,    -    Franklin,  Pennsylvania. 

J.    C.    SIBLEY.  President. 


Chicago  Branch  Office : 
138  JACKSON  ST.,  CHICAGO,  IIX. 


Cincinnati  Branch  Office  : 

401  NEAVE  BUILDING. 


first  cost,  but  thus  far  this  has  only  proved  true  for  locomotive  use  in  a 
few  cases  and  with  small  forcings. 

Steel  castings  are  used  in  this  country  more  or  less  extensively  for  the 
following  locomotive  details  :  —  driving  wheel  centres,  driving  boxes, 
cross-heads,  frames,  pistons,  expansion  pads  and  knees,  dome  rings, 
rockers,  and  foot-plates. 

The  substitution  of  cast  steel  for  cast  iron  for  driving  wheel  centres 
in  American  locomotives  has  been  very  recent.  The  first  steel  centres 
applied  by  the  Schenectady  Locomotive  Works  were  put  in  service 
May  i.  1S95.  Since  then  500  wheel  centres  have  been  used  in  passen- 
ger and  freight  service,  including  locomotives  now  under  construction. 
Thus  far  the  principal  use  for  steel  driving  wheel  centres  has  been  for 
large  passenger  engines,  but  quite  a  number  have  been  applied  also  to 
freight  engines.  For  passenger  locomotives  the  main  advantages  of 
steel  are  its  decreased  weight  and  greater  strength.  A  photograph 
which  I  have  with  me  shows  cast  iron  and  steel  centres  62  inches  di- 
ameter, designed  for  the  same  service,  the  saving  in  weight  with  the 
steel  being  about  610  pounds  per  centre,  or  a  total  saving  for  a  four 
coupled  engine  of  2440  pounds.  I  also  have  blueprints  with  me  of 
different  designs  of  steel  driving  wheel  centres  applied  to  passenger  and 
freight  engines.  The  strength  and  shock  resisting  power  with  the  steel 
centres,  even  with  a  lighter  weight,  is  undoubtedly  very  much  greater 
than  that  of  cast  iron  ;  in  fact,  with  sound  castings,  free  from  shrinkage 
strains,  it  is  difficult  to  see  how  a  steel  centre  can  be  broken  except  in 
a  wreck.  Great  care,  however,  must  be  taken  to  avoid  shrinkage  strains. 
The  rims  are  split  in  four  places,  which  are  carefully  slotted  and  fitted 
tightly  with  planed  cast  iron  plugs  driven  in  so  that  the  shrinkage  of  the 
tire  will  make  the  rim  practically  solid.  Great  care  must  also  be  taken 
in  pouring  the  metal  and  while  castings  are  cooling.  The  steel  makers 
say,  for  instance,  that  the  baked  moulds  are  so  hard  and  unyielding 
that  if  the  sand  is  not  broken  away  almost  immediately  after  pouring, 
shrinkage  flaws  are  almost  certain  to  develop.  An  incidental  advantage 
of  steel  centres,  which  is  appreciated  by  the  engineers,  is  the  chance 
given  for  oiling  and  inspection  through  the  large  spaces  between  the 
spokes  and  around  the  hubs. 

A  difficulty  involved  in  the  use  of  cast  steel  centres  is  the  necessity 
of  providing  for  hub  wear,  as  it  is  well  known  that  cast  steel. does  not 
wear  satisfactorily  against  cast  iron.  This  has  been  provided  for  by  the 
use  of  cast  iron  or  bronze  hub  liners,  or  a  facing  of  babbitt  or  bronze 
on  the  driving  boxes.  Babbitt  and  cast  steel  are  said  to  wear  well  to- 
gether. Thirty  locomotives  recently  built  at  Schenectady  for  the  New 
York,  Xew  Haven  &  Hartford  Road,  with  steel  wheel  centres  and  driv- 
ing boxes,  had  the  driving  boxes  faced  with  babbitt,  the  hubs  of  the 
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wheel  centres  being  simply  faced  off  as  smooth  as  possible,  and  these 
are  reported  to  be  wearing  very  satisfactorily.  Driving  boxes  faced 
with  bronze  are  also  said  to  wear  well  against  cast  steel. 

Cast  steel  driving  centres  for  freight  engines  allow  of  a  considerable 
decrease  of  weight,  but  the  advantage  of  increased  strength  is  probably 
of  even  greater  importance,  especially  for  the  main  wheels,  as  all  six 
and  eight  coupled  engines  must  have  the  main  rod  connected  to  the 
outside  of  the  crank-pin,  thus  exerting  great  leverage  on  the  wheel 
centre  around  the  crank-pin  hub.  When  made  of  cast  iron,  these  parts 
must  be  very  heavy,  and  even  when  all  possible  has  been  done  in  design 
and  material,  cast  iron  main  wheel  centres  are  liable  to  give  some  trouble 
from  cracking  on  heavy  engines.  It  is  believed  that  this  might  be 
entirely  overcome  with  well  constructed  steel  centres,  and  the  lighten- 
ing of  the  hub  and  rim  which  could  be  obtained  would  allow  of  in- 
creased counter-balance  being  put  in  the  main  wheel,  as  in  small  driver 
engines,  with  cast  iron  centres,  the  balance  on  main  wheel  must  often 
be  deficient. 

For  driving  boxes,  cast  steel  has  thus  far  had  but  limited  use  in  spite 
of  its  great  strength  and  the  trouble  experienced  with  broken  cast  iron 
boxes*  The  roads  having  the  most  experience  with  cast  steel  boxes,  as 
far  as  the  writer  knows,  are  the  Boston  &  Albany  and  New  York,  New. 
Haven  &  Hartford.    Probably  one  of  the  main  objections  to  a  more 
extended  use  of  steel  boxes  has  been  the  fear  of  bad  results  from  wear 
between  the  box  and  wheel  hub,  and  at  the  wearing  surfaces  of  the 
shoes  and  wedges.    Babbitt  or  bronze  facing,  however,  seems  to  settle 
the  question  of  hub  wear  satisfactorily.    The  large  steel  driving  boxes 
fitted  up  for  the  New  Haven  engines,  before  referred  to,  had  no  special 
provision  made  for  wear  against  the  shoes  and  wedges,  and  we  are 
assured  that  the  results  in  service  have  been  most  satisfactory.  Assum- 
ing that  the  wear  can  be  made  satisfactory,  it  is  believed  that  steel  boxes 
are  destined  to  be  quite  generally  used.    Compared  with  cast  iron  they 
give  great  strength  and  freedom  from  breakage,  can  be  made  to  save 
considerable  in  weight,  and  the  flanges  can  be  reduced  in  thickness,  if 
desired,  and  thus  allow  the  shoes  and  wedges  to  be  widened  to  give 
more  wearing  surface.    Steel  boxes,  also,  being  much  stiffer  than  cast 
iron  would  have  less  tendency  to  spring  when  the  brass  is  pressed  in. 
\s  compared  with  solid  bronze,  steely  boxes  expand  less  with  heat  and 
,  an  therefore  probably  be  run  with  a  closer  adjustment  of  wedges.  The 
following  letter  received  from  Mr.  John  Henney,  Jr.,  Superintendent  of 
Motive  Power  of  the  New  York,  New  Haven  &  Hartford  Railroad, 
>es  very  valuable  information  on  the  subject  of  the  wear  of  steel  boxes  :— 
'  "  In  reply  to  your  favor  of  the  5th  tost,,  would  say,  that  we  have  used 
steel  driving  boxes  for  two  or  three  years  before  we  had  the  last  new 
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engines  built  at  vour  works.  We  also  used  them  with  babbitt  facing, 
same  as  those  built  at  the  Schenectady  Locomotive  Works,  and  rind  they 
work  very  satisfactorily  indeed. 

«  We  have  no  trouble  from  using  the  cast  iron  wedges  in  contact  with 
the  steel  driving  box.  These  wedges  are  kept  as  close  as  they  were 
formerly  with  the  cast  iron  boxes,  and  with  better  results. 

«  The  babbitt  facing  on  the  boxes  wears  well.  You  can  scarcely 
measure  the  difference  after  a  year's  wear,  and  a  year's  wear  on  these 
engines  frequently  means  120.000  miles.*' 

Cast  steel  is  more  widely  used  for  cross-heads  than  for  any  other 
detail  in  locomotive  construction.  Cross-heads,  of  course,  should  be 
made  as  light  as  possible  consistent  with  ample  strength  and  bearing 
surface,  and  the  use  of  cast  steel  enables  this  to  be  done  more  effectu- 
ally than  with  any  other  material.  The  photograph  and  drawing  show 
the  latest  pattern  of  cross-head  used  by  the  Schenectady  Locomotive 
Works  on  20  x  24  inch  locomotives  carrying  190  pounds  of  steam. 
The  wings  and  wrist  pin  are  cored  hollow,  decreasing  the  weight  about 
fifty  pounds  as  compared  with  a  solid  cross-head,  without  any  sacrifice 
of  bearing  surface  or  practical  decrease  of  strength.  The  total  weight 
of  this  cross-head,  fitted  with  bronze  gibbs  ready  for  service,  is  157 
pounds.  The  centres  for  the  "  H."  or  Pennsylvania  Railroad,  style  of 
cross-head  are  also  best  made  of  cast  steel,  and  it  is  believed  that  cast 
steel  Laird  cross- heads  can  be  so  designed  that  the  objection  to  this 
type  on  the  score  of  broken  piston  rods  can  be  practically  overcome, 
especially  if  the  rods  are  made  with  enlarged  cross-head  tits. 

Cast  steel  frames  are  as  yet  only  matters  of  experiment,  and  it  is  too 
early  to  give  a  very  decided  opinion  regarding  their  advantages  or 
otherwise,  compared  with  hammered  iron.  The  probable  advantages 
that  suggest  themselves  are  as  follows :  All  welds  being  avoided,  the 
risk  of  breakage  due  to  poor  work  is  reduced,  especially  as  the  material 
in  them  is  stronger  and  tougher  than  wrought  iron.  The  Schenectady 
Locomotive  Works,  however,  has  long  made  it  a  practice  to  take  three 
heats  on  each  frame  weld,  and  it  is  believed  that  this  makes  it  almost 
certain  that  the  frames  are  as  strong  at  the  weld  as  in  any  other  part. 
Steel  frames  would  admit  of  greater  latitude  of  design  than  those  of 
iron,  as  iron  frames  must  be  constructed  with  a  view  to  easy  forging 
and  welding,  and  it  seems  probable  that  steel  frames,  if  largely  used, 
will  lead  to  important  modifications  in  design.  It  is  possible,  for  in- 
stance, that  the  bars  might  be  made  of  "T"  or  "  I  "  section,  thus 
reducing  the  weight  without  sacrificing  strength.  The  weakest  parts  of 
wrought  iron  frames,  aside  from  possible  defective  welding,  are  through 
the  bolt  holes,  and  at  these  points  the  metal  could  be  retained  at  full 
thickness  and  reduced  elsewhere,  thus  keeping  the  net  section  nearly 
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uniform.  An  objection  to  the  use  of  cast  steel  which  naturally  occurs 
to  one  is  the  difficulty  of  repairing  breakages.  Cast  steel  in  small  sec- 
tions can  be  successfully  welded,  but  probably  in  larger  sections  :he 
difficulty  of  securing  a  good  weld  will  be  much  greater  than  with  iron. 
I  quote  the  following  on  this  subject  from  a  letter  of  the  American 
Steel  Casting  Company  :  — 

«  in  reference  to  engine  frames,  beg  to  say  that  while  we  are  strong 
advocates  of  cast  steel  frames,  our  experience  in  this  direction  has  been 
rather  limited,  and  although  we  have  furnished  a  number  of  engine 
frames,  we  have  no  data  at  hand  at  the  present  time  that  would  indi- 
cate what  results  have  been  obtained  from  their  use. 

"As  a  preliminary  opinion,  we  beg  to  say  that  the  substitution  of 
cast  steel  frames  in  the  place  of  wrought  forged  would  practically  elimi- 
nate all  objectionable  features  found  in  the  wrought  forged  frames,  and 
at  the  same  time  combine  all  their  advantages. 

"The  price  of  cast  steel  frames  is  an  inducement,  as  we  are  able  to 
furnish  these  frames  at  less  money,  either  in  the  rough  or  finished,  than 
that  at  which  the  wrought  forged  frame  is  being  produced." 

Dome  rings  made  of  cast  steel  have  been  largely  used  by  the  Sche- 
nectady Locomotive  Works,  and  make  a  very  successful  job.  In  this 
case,  however,  it  is  being  superseded  by  hydraulic  flanged  steel,  which 
is  believed  to  be  the  best  of  any  material  for  the  purpose.  The  use  of 
steel  in  expansion  pads  and  knees,  foot-plates,  guide  yoke  and  bumper 
knees,  frame  filling  pieces,  and  similar  locomotive  details,  is  constantly 
extending.  The  main  object,  as  before  mentioned,  is  to  save  weight 
for  the  purpose  of  allowing  increase  in  the  size  of  the  boiler.  In  all 
these  cases,  of  course,  very  considerable  gain  of  strength  is  secured, 
which  will  result,  no  doubt,  in  decreased  trouble  from  breakage,  and  the 
use  of  cast  steel  will  probably  extend  to  a  great  many  other  details 
than  those  mentioned.  In  English  practice  cast  steel  is  used  to  a  con- 
siderably greater  extent  than  with  us.  Mr.  Hughes'  book  on  the  con- 
struction of  the  modern  locomotive  speaks  of  forty  parts  being  thus 
made,  among  others,  mud-rings,  guide  yokes  for  inside  connected 
engines,  and  crown  bars.  Even  cast  crank  axles  have  been  used  to  a 
very  limited  extent.  _ 

The  more  general  introduction  of  cast  steel  is  delayed  by  its  high 
cost  the  increased  expense  of  machining,  and  the  uncertainty  of  secur- 
ing sound  castings  and  prompt  shipments.  This  often  leads  to  unex- 
pected delays  in  completing  contracts  for  locomotives  for  which  cast 
steel  is  largely  specified,  and  causes  expensive  and  annoying  delays  m 
the  builders'  shops.  Many  of  the  disadvantages  which  we  have  noted, 
however,  are  incident  to  the  rather  sudden  demand  for  this  material  m 
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many  recent  designs  of  locomotives,  and  will  no  doubt  be  largely  over- 
come as  steel  gets  into  more  regular  use,  and  the  locomotive  designer 
has  reason  to  be  thankful  that  in  endeavoring  to  meet  the  severe 
requirements  of  modern  train  service,  he  can  command  the  use  of  a 
material  so  well  adapted  to  his  needs. 

The  President.  We  have  with  us  a  representative  of  the  Midvale 
Steel  Company,  of  Philadelphia,  Mr.  W.  P.  Barba.  I  believe  he  has 
something  to  say  about  steel  castings. 

Mr.  W.  P.  Barba.  Mr.  President  and  gentlemen,  I  was  asked  to 
prepare  a  short  list  of  tests  and  sundry  remarks  of  our  experience  with 
steel  castings  for  railroad  work,  and  these  few  remarks  were  prepared 
independently  of  any  knowledge  of  Mr.  Sague's  endeavor  in  the  same 
direction,  and  necessarily  they  will  cover  in  a  slight  degree  the  same 
ground,  which  I  trust  you  will  pardon.  You  will  notice  as  I  proceed 
the  points  to  which  I  refer. 

STEEL  CASTINGS  FOR  RAILROAD  WORK. 
By  W.  P.  Barba,  of  Midvale  Steel  Works. 

The  use  of  steel  castings  for  railroad  work  has  recently  attained  a 
much  more  prominent  and  important  position  than  has  heretofore  been 
accorded  to  them,  and  one  well  worthy  of  consideration.  The  adapta- 
bility of  steel  castings  for  all,  or  nearly  all,  purposes  where  iron  castings 
were  formerly  used  exclusively,  has  compelled  the  attention  of  the  pro- 
gressive railroad  men  of  the  country  to  the  securing  of  proper  designs 
for  steel  castings  for  all  cast  parts  of  locomotives  where  occur  the  greatest 
and  most  frequent  strains.  This  is  the  natural  sequence  of  the  experi- 
ence of  railroad  men  and  locomotive  builders  with  forgings  ;  steel  now 
replacing  iron  in  every  part  of  the  engine  where  shocks  are  most  fre- 
quent and  strains  greatest.  Tires,  piston  rods,  connecting  rods  and 
axles,  formerly  made  of  iron,  are  now  being  made  of  steel,  while  for 
crank-pins,  demands  are  daily  made  for  steel  with  qualities  exceeding 
that  required  by  the  Government  for  its  very  expensive  ordnance. 

It  is  therefore  somewhat  strange  that  steel  castings  have  been  so 
long  in  obtaining  from  the  railroads  the  recognition  they  really  deserve. 
Satisfactory  castings  are  not  difficult  to  obtain  ;  they  are  not  a  recent 
product,  and  the  study  of  their  manufacture  by  the  best  metallurgists  of 
the  country  has  brought  it  up  to  a  remarkable  condition  of  excellence. 
The  first  successful  steel  casting  made  in  America  was  in  1867,  and  was 
a  frog  for  the  Philadelphia  &  Reading  Railroad.  This  was  made  at  the 
Midvale  Steel  Works  by  a  man  who  has  been  continuously  employed 
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there  in  making  steel  castings  from  that  time  to  the  present.  During 
this  period  there  has  been  a  steady  advance  in  the  character  and  quality 
of  steel  castings,  in  the  grade  of  metal  put  into  them,  and  in  general 
excellence  of  appearance. 

I  have  no  hesitancy,  therefore,  in  asserting  that  to-day  steel  castings 
may  be  obtained  of  a  character  and  quality  closely  approximating  ordi- 
nary forgings,  and  far  excelling  in  reliability  and  the  amount  of  hard 
usage  they  will  stand  any  iron  castings  produced.  As  a  result  of  this 
marked  advance  in  the  character  of  steel  castings  produced,  the  substi- 
tution of  steel  castings  for  iron  becomes  a  matter  of  present  importance 
to  the  railroad  constructor.  The  use  of  steel  castings  will  permit  the 
employment  of  lighter  sections,  lesser  weights  of  moving  parts,  —  always 
a  desirable  thing,  —  and  provide  greater  strength  and  assurance  of  safety. 

With  your  permission  we  will  compare  an  iron  wheel  centre  with  a 
steel  centre  :  In  the  iron  wheel  you  have  a  metal  with  3.T.  S.  of  say 
25.000  lbs.,  and  with  no  elasticity  whatsoever:  in  the  steel  wheel  you 
have  a  metal  with  an  elastic  limit  of  35,000  lbs.  —  10,000  lbs.,  or  40 
per  cent,  greater  than  the  ultimate  strength  of  the  cast  iron  wheel,  while 
the  ultimate  strength  of  the  steel  wheel  is  65,000  to  70.000  lbs.,  with  an 
elongation  after  fracture  of  20  to  30  per  cent,  a  breaking  strength  two 
and  one-half  to  three  times  that  of  cast  iron. 

It  is  obvious,  therefore,  that  the  weight  of  each  wheel  may  be  reduced 
in  accordance  with  the  wishes  of  the  designer,  so  that  a  material  reduc- 
tion in  the  weight  of  moving  parts  may  be  obtained  and  with  it  a  great 
increase  of  strength  and  stability. 

I  have  in  my  office  a  photograph  of  a  cast  iron  wheel  beside  a  steel 
wheel,  both  designed  for  the  same  type  of  engine  ;  the  iron  wheel  weighs 
2.400  lbs.  and  the  steel  wheel  1,800  lbs.,  a  reduction  of  600  lbs.,  or  25 
per  cent,  in  weight,  the  steel  centre  being  moreover  much  stronger  and 
more  graceful  in  appearance. 

Leaving  the  question  of  wheel  centres  for  a  moment,  I  would  call 
your  attention  to  the  fact  that  cast  steel  is  especially  adapted  for  cross- 
heads,  which  you  will  agree  with  me  is  a  vital  point  in  an  engine. 
Should  a  cross-head  break  in  service,  the  amount  of  damage  which  might 
ensue  is  perfectly  appalling  to  contemplate.  Therefore  the  most  careful 
attention  of  designers  should  be  directed  to  securing  simple,  safe  and 
strong  types  of  cross-heads,  and  this  end  can  be  best  attained  by  the 
use  of  cast  steel.  In  this  connection  let  me  say  that  the  simpler  the 
design,  the  more  satisfactory  the  result ;  complicated  shapes  and  sec- 
tions, while  pretty  on  paper,  are  not  generally  desired  by  the  mechanical 
and  operating  departments.  I  have  seen  a  large  number  of  designs  of 
cross-heads  go  through  the  foundry,  and  in  every  case  the  survival  of  the 
fittest  was  the  survival  of  the  simplest. 
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The  subject  of  cast  steel  driving  boxes  should  scarcely  require  com- 
ment. The  part  that  first  receives  and  transmits  the  shock  of  service 
should  be  above  suspicion,  and  the  use  of  cast  steel  for  this  purpose 
would  be  a  long  step  in  the  right  direction.  In  a  prominent  locomo- 
tive shop  the  other  day,  I  saw  piles  of  boxes  of  both  steel  and  iron,  and 
the  large  proportion  of  steel  boxes  shows  that  experience  has  proven  the 
utility  of  steel  for  this  purpose. 

Cast  steel  frames,  I  think,  would  be  an  innovation  on  American  loco- 
motives ;  and  yet,  one  has  but  to  see  the  large  force  of  men,  first-class 
blacksmiths,  laboriously  welding  up  wrought  iron  frames  ;  and  the  heavy 
tools  used  in  machining  off  the  comparatively  large  amount  of  excess 
metal,  left  on  by  the  inexact  method  of  building  up,  to  realize  the  advant- 
ages of  a  casting,  close  to  pattern,  requiring  but  little  to  be  taken  out  of 
the  box  squares,  etc.,  and  having  a  homogeneous  structure  throughout, 
instead  of  the  doubtful  welding  of  large  iron  parts.  Not  much  has  been 
done  in  America  in  the  matter  of  cast  frames,  but  abroad  Krupp  is  turn- 
ing them  out  constantly,  and  they  give  great  satisfaction  for  the  very 
reasons  which  I  have  enumerated.  I  would  like  to  see  American  con- 
structors take  up  this  matter,  and  I  feel  confident  that  the  steel  casting 
manufacturers  would  produce  cast  steel  frames  of  soft,  well  annealed 
steel,  which  would  meet  with  the  entire  approval  of  all  the  parties 
interested. 

In  addition,  dome  tops,  rocker  arms,  eccentric  straps  and  pistons 
have  been  made  in  our  foundry  with  excellent  results,  and  the  growth 
of  the  demand  for  these  parts  justifies  me  in  saying  that  it  is  only  a 
question  of  time  when  a  much  more  extended  use  of  steel  castings  will 
be  made  in  locomotive  construction. 

I  would  call  your  attention  to  some  tests  of  cast  steel  for  railroad 
work,  made  at  the  Midvale  Steel  Company's  Works  during  the  past 
year,  and  representing  wheel  centres  and  cross-heads,  dome  tops, 
pistons,  eccentric  straps,  etc.  Two  groups  of  tests  are  shown,  the  softer 
than  that  which  is  generally  furnished,  and  the  harder,  a  class  which 
was  specially  requested. 

Group  I.  shows  extremes  as  follows  :  — 

T.  S.         E.  L.        Ex.  Contr. 
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These  tests  will  give  you  an  idea  of  the  characteristics  of  the  metal  used 
for  steel  castings,  and  a  comparison  with  iron  will  show  the  enormous 
advantage  possessed  by  steel ;  iron  for  wheel  centres,  where  low  shrink- 
age is  desired,  averaging  but  23,000  lbs.  per  square  inch. 

To  further  compare  cast  iron  with  cast  steel,  some  transverse  tests 
of  steel  bars  were  made.  Bars  were  prepared  1x1x14  inches,  placed  on 
supports  1 2  inches  apart,  and  a  load  applied  to  the  centre  of  bar,  copy- 
ing in  all  respects  the  English  specifications  for  transverse  tests  of  cast 
iron.  Applying  a  load  of  2,680  lbs.  and  measuring,  the  deflection  was 
found  to  be  .033  inch  as  against  .065  inch  for  cast  iron.  Continuing 
the  application  of  load  to  3,200  lbs.,  the  transverse  strength  of  good 
cast  iron,  a  deflection  in  the  steel  bar  of  .050  inch  was  observed.  On 
releasing  the  load  the  bar  resumed  its  original  dimension,  no  permanent 
set  whatever  being  observed  —  this,  remember,  with  a  load  that  is  the 
average  breaking  strength  of  the  best  grades  of  cast  iron.  After  this, 
load  was  applied  as  before,  but  not  measured,  until  the  bar  was  bent 
cold  through  180  degrees,  without  showing  any  sign  of  failure.  This 
test  can  be  duplicated  at  any  time,  the  cold  bend  being  the  favorite  test 
of  the  construction  department  of  the  Navy. 

Now,  when  an  iron  casting  breaks,  it  goes  all  at  once,  without  any 
deformation  of  section.  This  is  due  to.  its  granular  structure  and  its 
lack  of  elasticity ;  and  no  amount  of  care  in  making  the  casting  can 
provide  against  it.  Designs  for  cast  iron  parts  must  necessarily  take 
this  into  account.  When,  however,  an  undue  strain  is  put  upon  a  steel 
casting,  its  great  elasticity,  exceeding,  as  I  have  stated,  the  ultimate 
strength  of  the  best  grades  of  cast  iron,  permits  it  to  return  to  its  normal 
condition.  If  the  strain  be  too  great  and  the  elastic  limit  be  exceeded, 
the  cast  steel  part  would  deform,  and  that  would  be  noticed  at  once  and 
corrected.  This  is  especially  true  of  castings  carefully  annealed,  an  op- 
eration constantly  practised  at  the  Midvale  Steel  Works  on  all  castings 
for  railroad  work,  and  necessarily  practised  on  all  castings  for  the 
Government,  the  specifications  requiring  all  castings  and  forgings  to  be 
annealed. 

Permit  me  to  add  that  the  firms  capable  of  producing  satisfactory 
steel  castings  for  railroad  work  are  distributed  widely  enough  to  meet 
the  requirements  of  New  England  consumers  with  promptness  :  The 
Benj.  Atha  &  Illingworth  Co.,  of  Newark,  NJ. ;  The  Penn.  Steel  Casting 
Co.,  at  Chester,  Penna.,  whose  work  is  so  well  spoken  of  by  Captain  1). 
A.  Lyle,  the  well  known  Ordnance  Engineer,  and  the  numerous  foun- 
dries of  the  American  Steel  Casting  Company  at  Thurlow,  and  many 
other  establishments  of  established  reputation  who  are  daily  turning  out 
work  of  superior  character  at  prices  much  lower  than  those  current  in 
Europe.    It  is  undoubtedly  due  to  the  conscientious  work  of  the  men 
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at  the  heads  of  these  departments  that  is  to  be  ascribed  the  rapid  growth 
of  the  steel  casting  industry  of  the  country,  and  the  excellence  of  the 
out-put  could  not  be  maintained  if  it  were  not  for  the  assistance  received 
by  them  from  the  practical  men  in  charge  of  the  motive  power  of  the 
railroads  of  the  country. 

The  President.  Gentlemen,  you  have  heard  the  papers  which  have 
been  read  by  these  gentlemen.  I  do  not  know  as  there  are  any  more 
papers  to  be  brought  forward.  There  is  now  an  opportunity  for  any 
person  present  to  speak  upon  the  subject. 

Mr.  Henry  Bartlett.  Mr.  President,  I  would  like  to  ask  either  of  these 
gentlemen  who  have  spoken,  if  they  can  explain  to  me  why  cast  steel 
will  not  run  in  contact  with  cast  iron.  We  have  all  tried  to  make  it  do 
so  and  know  it  won't,  and  I  would  like  to  know  mechanically  why  it  won't. 
We  have  tried  to  run  cast  steel  cross-heads  on  cast  iron  guides,  and  have 
not  been  able  to  do  that.  It  is  said  that  cast  steel  driving  boxes  won't 
run  against  a  cast  iron  hub  without  some  kind  of  a  lining.  Just  why 
that  is  I  would  like  to  know.   I  have  never  been  able  to  get  at  the  facts. 

The  President.  It  may  be  one  of  these  gentlemen  conversant  with 
steel  construction  will  be  able  to  tell  you. 

Mr.  W.  W.  Whitcomb.  Mr.  President,  as  some  of  you  know,  I  had 
something  to  do  with  the  American  Steel  Wheel  Company,  before  they 
moved  from  Boston,  making  the  Nathan  Washburn  all  steel  wheel,  as  it 
was  termed.  We  first  began  to  make  those  wheels  with  an  iron  sleeve 
in  the  hub  :  and  I  will  give  you  a  little  experience  which  we  had  there, 
which  may  possibly  answer  Mr.  Bartlett's  question.  We  made  quite  a 
number  of  wheels  that  way,  but  found  in  breaking  them  that  there  were 
instances  where  the  cast  iron  had  melted  and  flowed,  extending  into 
the  rim  of  the  wheel.  Mr.  Washburn's  theory  was  that  the  steel  was  so 
much  hotter  (I  have  forgotten  now  the  proportion),  but  so  much  hotter, 
than  the  iron  that  when  it  struck  the  iron  it  melted,  and  we  found  the 
iron  distributed  even  so  far  as  the  rim  of  the  wheel.  He  put  it  on  the 
ground  of  the  steel  being  so  much  hotter  than  the  iron. 

Mr.  Sague.  I  think  it  is  only  fair  to  say  in  response  to  Mr.  Bart- 
lett's question,  as  to  the  reason  why  cast  steel  does  not  wear  well  in 
connection  with  cast  iron,  that  speaking  from  my  experience,  simply  to 
say  that  it  does  not,  but  why  I  am  unable  to  say. 

Mr.  Barba.  Mr.  President,  I  would  like  to  reiterate  the  same  remark. 
We  have  been  hunting  for  the  reason' why  for  several  years,  and  have 
not  been  able  to  find  out  yet.  I  have  spoken  to  one  of  the  brightest 
engineers  it  has  been  my  good  fortune  to  meet  about  that  very  thing, 
and  he  informed  me  he  did  not  know  the  reason.  I  do  not  know,  and 
do  not  believe  any  of  us  know.    The  matter  is  under  consideration 
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now,  and  serious  study  is  being  given  to  it  at  the  present  time  by  this 
same  man,  and  has  been  for  three  years  past.  I  know  he  has  not  had 
any  light  yet  thrown  upon  this  matter. 

The  President.  The  subject  is,  "  What  are  the  Advantages  of  .  the 
Use  of  Cast  Steel,"  etc.  I  did  not  know  but  there  would  be  some  one 
present,  after  the  advantages  had  been  shown,  who  would  bring  up  the 
negative  argument  as  to  disadvantages. 

Mr.  T.  B.  Purves,  Jr.  Mr.  President,  I  do  not  want  this  discussion 
closed  right  here.  The  advantages  that  the  Albany  Road  have  experi- 
enced in  the  use  of  steel  driving  wheel  centres  is  very  practical.  The 
last  consignment  of  locomotives  received  from  the  Schenectady  works 
had  wheel  centres  made  of  cast  steel,  with  a  reduction  of  about  600  lbs. 
per  wheel.  This  gave  us  an  oportunity  to  increase  the  diameter  of  our 
boiler,  which  we  did,  increasing  it  from  sixty  to  sixty-two  inches. 

This  increase  in  the  diameter  of  the  boiler  gives  thirty  more  tubes, 
which  gives  a  corresponding  increase  of  heating  surface,  which  was  all  a 
practical  benefit.  We  have  been  using  steel  driving  boxes,  I  think,  since 
1882.  When  our  B.  &  A.  standard  engines  were  designed  it  was  cal- 
culated to  use  cast  iron  driving  boxes  in  them,  but  it  was  very  quickly 
demonstrated  that  the  cast  iron  was  not  equal  to  the  emergency,  and  all 
the  engines  that  had  been  built  up  to  that  date  had  steel  driving  boxes 
substituted  in  them,  and  all  engines  built  after  that  date  had  steel  driving 
boxes.  We  were  obliged  to  line  the  outer  surface,  that  is,  the  hub  bear- 
ing of  the  driving  box,  with  Babbitt  metal.  When  we  first  applied  the 
steel  boxes  we  allowed  the  shoes  and  wedges  to  wear  against  the  steel 
surface  of  the  box,  and  after  running  that  way  for  a  time  it  was  demon- 
strated that  the  two  metals,  cast  iron  and  the  steel  face  of  the  driving 
boxes,  did  not  wear  well  together.  We  planed  our  driving  box  down,  and 
secured  a  cast  iron  liner  half  an  inch  thick  on  each  face  of  the  driving 
box,  and  since  then  we  have  experienced  no  trouble  whatever.  I  cannot 
recall  now  the  fact  that  we  have  ever  had  a  broken  steel  driving  box. 

On  the  subject  of  steel  frames,  it  is  something  that  none  of  us  know  a 
great  deal  about.  I  do  not  doubt  that  many  of  us  would  be  a  little  bit 
fearful  of  ordering  locomotives  with  steel  frames,  although  the  sample 
shown  at  the  Master  Mechanics'  Convention  at  Saratoga  looked  excel- 
lent. That  showed  that  they  were  able  to  stand  great  stress,  great  con- 
tortion ;  and  yet,  when  put  into  actual  service,  there  are  none  of  us  to- 
day who  are  able  to  say  that  they  would  be  superior  to  the  wrought 
iron  frame. 

We  have  with  us  to-night  a  face  familiar  to  us  all.  I  refer  to  Mr. 
James  Smith,  of  the  Boston  Forge  Company.  I  know  he  is  able  to  say 
something  of  interest  on  this  subject.  j  He  will  ,  take  the  negative  side 
of  this  argument. 
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Mr.  James  Smith.    Mr.  President  and  gentlemen,  in  regard  to  iron 
locomotive  frames  as  compared  with  steel,  of  course  I  am  prejudiced  in 
favor  of  iron.    I  think  there  will  be  great  danger  in  manufacturing  lo- 
comotive frames  out  of  steel,  because  you  cannot  tell  with  certainty 
whether  you  will  get  a  sound  casting  or  not,  and  the  first  knowledge 
that  you  would  have  of  the  unsoundness  would  be  from  its  breaking. 
In  forging  steel  we  cannot  tell  what  the  inside  is.    We  forge  a  great 
many  crank  shafts  of  various  kinds,  single,  double  and  treble  crank 
shafts,  and  when  we  cut  out  the  throw  we  very  often  find  defects. 
After  hammering  a  forging  from  a  large  ingot  down  to  the  proper  size 
that  is  required  for  the  crank  shaft,  I  have  seen  defects  large  enough  to 
put  a  hen's  egg  into.    Of  course  there  is  no  mortal  man  who  can  tell 
what  defect  is  there  until  you  cut  into  it.    Now,  the  liability  would 
prove  the  same  in  forging  locomotive  frames.    It  would  cause  an  un- 
certainty in  the  mind  of  the  builder  as  to  whether  or  not  that  frame 
was  sound,  and  that  is  not  a  pleasant  thing  for  a  manufacturer  to  go  to 
sleep  on.     A  manufacturer  of  forgings  of  every  description,  or  a  car 
wheel  maker,  ought  to  leave  no  stone  unturned  to  get  the  best  article  of 
forging  that  can  possibly  be  produced  that  goes  into  a  locomotive  or 
any  part  of  a  railroad  car.  {Applause).    If  I  knew  that  I  was  going  to 
lose  a  dollar  or  two  on  a  car  axle,  if  the  price  was  so  low,  —  if  I  found 
out  after  I  took  my  contract  that  I  was  going  to  lose  a  dollar  upon 
every  axle  that  I  made,  I  would  make  those  axles  just  as  good  as 
though  I  made  a  dollar.    The  man  who  would  do  otherwise  is  a  ras- 
cal to  begin  with,  for  he  might  be  the  means  of  causing  the  loss  of  a 
hundred  lives.    There  are  some  things,  Mr.  President  and  gentlemen, 
that  are  better  than  money.    A  life  well  spent  in  a  mechanical  line  of 
business,  with  an  unselfish  aim  to  always  produce  the  best  article  of  work 
that  material  and  labor  will  produce,  will  bring  satisfaction  to  any  man's 
heart.  {Applause.)    Therefore  I  say  that  the  railroad  companies  of  the 
United  States  or  any  other  nation  that  will  buy  an  article  because  it  is 
cheap,  not  knowing  certainly  whether  they  are  going  to  get  as  good  an 
article  as  can  be  produced,  have  a  great  responsibility  resting  upon 
them.    Railroad  companies  ought  to  be  willing  to  pay  a  price  that  will 
enable  any  man  to  do  an  honest  job  and  have  a  fair  profit  for  doing  it. 
It  would  encourage  a  dishonest  man  to  be  more  faithful  than  he  would 
be  otherwise. 

Now,  after  forty-nine  years'  experience  in  working  iron,  I  would  hesi- 
tate very  long  before  I  would  use  steel  for  locomotive  frames,  for  the 
reason  set  forth,  and  many  other  reasons  which  you  educated  railroad 
mechanics  could  set  forth  better  than  I.  Gentlemen,  I  did  not  intend 
to  say  anything,  and  I  do  not  know  whether  I  have  said  anything  or 
not. 
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The  President.    Mr.  Medway,  you  look  as  though  you  had  got 
something  you  want  to  say. 

Mr.  John  Medway.  Mr.  President,  it  has  been  suggested  that  our 
President  has  had  considerable  experience  with  driving  boxes  made  of 
cast  steel,  and  we  would  like  to  hear  from  him. 

The  President.  I  have  nothing  to  say  in  addition  to  what  has  already 
been  said.  Several  years  ago  I  determined  to  put  in  some  steel  driving 
boxes:  it  was  as  long  ago  as  1889,  and  I  was  not  sorry  I  put  them  in.  I 
found  I  could  force  my  linings  in  by  twenty-five  tons  pressure,  and  they 
staid  there,  and  did  not  spread  the  box  open  very  materially.  It  would 
be  hard  to  measure  the  amount  they  spread.  I  did  not  cut  away  the 
steel  for  the  lining.  I  simply  drilled  in  with  a  flat  nose  drill,  and  ham- 
mered it  down  and  pressed  it  up  so  as  to  leave  about  one  sixteenth  of 
steel.  I  never  had  any  trouble  with  it  and  never  had  any  cutting.  I 
considered  I  had  done  the  right  thing,  and  I  never  have  had  any  broken 
boxes.  I  only  wish  I  had  them  all  made  of  steel,  as  I  have  had  to  sub- 
stitute new  boxes  in  place  of  broken  ones  in  several  cases  within  a  few 
months.  Further  than  that,  I  can  only  repeat  what  has  already  been 
said. 

Air.  H.  C.  Johnston.  Mr.  President,  I  have  an  associate  in  New  York, 
a  mechanical  engineer  of  large  experience,  Mr.  A.  B.  Frenzel.  He  is 
present  to-night.    I  would  like  to  have  you  call  on  him. 

The  President.    We  shall  be  glad  to  hear  from  Mr.  Frenzel. 

Mr.  A.  B.  Frenzel.  Mr.  President,  in  regard  to  the  wear  and  strength 
and  the  difficulty  in  determining  a  fracture  in  steel  castings,  I  have  had 
more  or  less  experience.  Some  years  ago,  I  think  about  twelve,  I 
designed  a  very  large  vacuum  pan,  with  a  vertical  shaft  about  six  inches 
in  diameter,  and  with  a  stirrer  on  the  bottom  about  seven  feet  in  diam- 
eter, turned  up  at  the  sides  two  feet.  In  machines  of  this  character 
\ve  first  made  use  of  cross  bars  made  of  wrought  iron.  The  Delancater 
Iron  Works  made  the  stirrers  of  eight  inches  by  one  and  one  half  inches 
cross  section,  and  the  machines  rendered  acceptable  service,  but  we 
found  that  on  account  of  the  tremendous  stress  that  came  upon  the 
stirrer,  the  wrought  iron  was  getting  out  of  shape  ;  that  is,  the  bars  turned 
and  got  a  little  bit  out  of  true.  We  had  a  great  deal  of  difficulty  in 
keeping  the  knives  on  the  sides  of  the  machine.  In  order  to  obviate 
that  difficulty  we  made  a  very  heavy  casting  of  cast  iron  that  carried,  I 
think,  about  one  and  one  half  or  tw.o  per  cent  of  aluminum.  It  was 
cast  and  annealed,  and  was  one  of  the  finest  pieces  of  cast  iron  that  I 
ever  saw.  We  were  troubled  with  that  by  its  springing  away  from  the 
sides  and  causing  a  thin  film  to  gather.  This  was  a  machine  that  was 
drying  milk  to  a  powder,  probably  the  most  difficult  material  in  the 
world  to  handle.    After  that  I  think  we  started  in  on  five  feet  spreaders 


31 


IBRIA 


New  York  Office  for  Rails  and  Fastenings,  33  Wall  St. 


PEERLESS  RUBBER  MANUFACTURING  CO., 

Manufacturers  of  FINE  MECHANICAL  RUBBER  GOODS  FOR  RAILROAD  EQUIPMENT. 


16  WARREN  STREET,  NEW  YORK. 

The  Safety  Car  Heating  and  Lighting  Co., 

160  BROADWAY,   NEW  YORK. 

HEATING  SYSTEM.  —  By  Hot  Water  circulation  and  direct  Steam  with  Regu- 
lating Devices.  Reliable  and  Uniform  Heat.  Economical  and  Rapid  Circulation. 
Gibbs  Automatic  Coupler  of  Westiughouse  type,  absolutely  steam  tight. 

LIGHTING  SYSTEM.  —  The  Celebrated  Pintsch  Compressed  Oil  Gas  method. 
In  use  on  over  65,000  cars  in  Europe  and  America.  Adopted  by  the  U.  S.  Light- 
house Board  for  lighting  Buoys.  The  Best,  Most  Economical  and  only  Safe  Light 
for  Railroad  purposes.   In  Brilliancy  and  Cleanliness  unsurpassed. 

A,  W.  SOPER,  President.  C.  H.  HOWARD,  Secretary. 

ROBERT  ANDREWS,  Vice-President.  W.  R.  THOMAS,  Treasurer. 

ROBERT  M.  DIXON,  Mechanical  Engineer. 


CONSOLIDATED 


Steam  and  Hot  Water  Systems 
Sewall  Couplers 


CAR-HEATING  CO 


Electric  Heaters  for  Street  Cars 
Compressed  Oil  Gas  Lighting 
Pope  System 


ALBANY  N  Y 


32 


that  came  from  the  Midyale  Steel  Company.  Now  we  have  got  up  to 
seven  and  eight  feet  in  diameter,  and  only  lately  a  very  large  steel  forg- 
ing was  made  for  an  eight-foot  pan,  I  think  by  the  Midvale  Steel  Com- 
pany. A  short  time  ago  I  had  one  of  these  vacuum  pans  built  by  the 
Pond  Machine  Tool  Works.  The  heavy  steel  forging  made  by  the 
Midvale  Steel  Company,  in  a  seven-foot  machine,  in  service  has  made 
over  50,000,000  revolutions,  and  it  is  just  as  true  to-day  as  it  ever  was. 
I  have  tried  cast  steel  with  pretty  good  results.  The  stirrers  are  now 
made  with  cast  steel  arms.  If  there  is  any  spring,  they  invariably  go 
right  back  to  the  original  position. 

Now,  to  give  you  some  idea  of  the  service  that  this  heavy  cross  bar 
is  put  to  on  these  large  machines,  I  will  say  the  shaft  is  eight  inches 
in  diameter,  driven  by  a  spur  wheel  eight  feet  in  diameter.  It  is  driven 
by  a  seventy-five  horse-power  engine,  on  a  forty-inch  pulley,  driving  a 
twelve-inch  pinion,  but  sometimes  the  pan  comes  pretty  near  getting 
stuck. 

I  have  spent  some  years  in  Paris,  and  at  a  celebrated  place  where 
they  make  steel  castings  I  saw  a  mechanic  going  over  a  steel  casting 
with  a  very  small  hammer,  similar  to  the  hammers  that  are  used  by  saw 
makers  in  taking  out  buckles  in  flat  steel.  I  asked  why  that  was  done, 
and  was  told  that  a  man  with  that  hammer  could  detect  a  flaw  in  a  cast- 
ing. It  is  known  by  the  sound.  I  know  that  to  be  so,  because  I  be- 
lieve that  is  carried  out  by  two  or  three  of  the  very  large  manufacturers 
of  steel  castings  in  England  and  France. 

I  have  lately  had  quite  a  number  of  steel  castings  made,  some  sixty 
pieces,  by  a  firm  in  Philadelphia.  The  name  of  the  firm  who  made 
those  casting  I  do  not  know.  These  castings  were  for  a  machine  with 
discs  and  arms  making  1,800  revolutions  a  minute,  for  crushing  stone 
to  an  impalpable  powder.  As  the  result  of  my  judgment,  I  have  used 
steel  castings  in  this  high  speed  machine.  If  the  castings  get  out  of 
shape  at  all,  they  can  be  straightened  without  any  trouble  whatever, 
and  can  be  brought  right  up  as  true  as  a  die,  and  there  has  not  been  a 
single  bit  of  tool  work  on  them.  They  are  as  exact  as  any  machine 
can  make  them.  I  have  used  cast  steel  in  preference  to  a  steel  forging, 
or  wrought  iron  forging,  and  have  cut  clown  the  cost  of  construction 
nearly  sixty  per  cent,  and  also  cut  down  the  weight  on  the  same  machine 
over  thirty-five  per  cent.  Now,  if  you  were  driving  a  rapidly  revolving- 
shaft,  a  large  one,  with  its  load  of  35o'pounds,  and  were  going  to  drive 
that  with  an  electric  motor,  as  I  expect  to  later  on  in  these  machines, 
a  breakage  in  that  machine  would  tear  it  all  to  pieces.  I  tested  every 
one  of  these  steel  castings  with  a  hammer  myself.  I  threw  one  out  and 
broke  it  and  found  a  flaw  in  it.  That  piece  of  steel  is  eight  inches  by 
four,  and  I  detected  a  flaw  in  that.    That  is  only  one  out  of  sixty  pieces. 
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I  think  if  this  matter  is  investigated  by  a  man  who  has  a  delicate  sense 
of  hearing,  and  particularly  a  man  such  as  you  can  get  in  Philadelphia, 
who  straightens  and  takes  out  the  buckles  in  wrought  or  steel  plate, 
with  a  very  small  hammer,  —  I  do  not  think  the  hammer  weighs  over  six 
ounces,  or  over  eight  ounces  at  the  outside,  —  it  will  be  found  he  can 
detect  flaws  in  steel  castings  in  a  few  minutes,  as  I  have  seen  it  done. 

Now,  as  to  the  other  question  which  was  brought  up,  about  the  dif- 
ference in  wearing  qualities  between  cast  iron  and  steel,  I  illustrate  it  in 
this  way.  The  grain  of  cast  iron  is  really  much  coarser  than  that  of 
steel.  If  you  take  two  pieces  of  emery  cloth,  one  piece  very  fine  and 
the  other  rather  coarse,  and  rub  them  together,  you  will  find  that  you 
make  hardly  any  impression  whatever  on  the  fine  emery  cloth,  but  you 
will  rub  down  the  sharp  points  and  angles  on  the  coarse  emery  cloth ; 
and  in  almost  all  cases  any  metal  of  very  fine  texture  and  close  gram 
will  invariably  wear  better  than  the  metal  that  has  a  coarser  grain.  To 
prove  that  I  will  give  you  a  further  illustration.  I  will  take  a  shaft  of 
steel  running  in  an  ordinary  bronze  box.  Steamers  that  run  between 
Dover  and  Calais  on  the  continent  of  Europe,  or  between  England  and 
France,  are  unusually  high  speed  boats,  I  suppose,  for  their  size.  They 
are  considered  about  twenty-one  or  twenty-two  knot  passenger  boats. 
One  of  the  things  the  engineers  hate  to  do  is  to  reverse  their  engines 
on  those  boats ;  and  I  was  in  the  engine-room  one  day,  —  I  frequently 
go  down  in  the  engine  room  because  I  can  learn  many  things  there,  — 
and  I  asked  the  engineer  why  he  hated  to  reverse  his  engine,  and  he 
said,  "After  awhile  the  steel  shaft  has  little  particles  on  it  like  the  scales 
on  a  fish.  You  can  see  them  with  a  microscope.  The  moment  I  re- 
verse my  shaft  I  am  liable  to  get  a  hot  box.  My  box  gets  hot  because 
the  points  of  those  little  scales  are  liable  to  turn  outward,  and  my  boxes 
don't  last  anywhere  near  so  long  if  I  am  continually  reversing."  That 
may  be  theory,  but  at  the  same  time,  I  believe  there  are  gentlemen  here 
who  have  had  engine  practice  who  will  say  by  reversing  your  engine  or 
reversing  a  high  speed  machine,  you  will  get  a  hot  box. 

I  do  not  know  that  that  is  a  fair  answer  to  the  question,  but  I  think  that 
you  will  find  this  difference  due  to  the  difference  in  the  size  of  crystals 
of  steel  and  cast  iron.  I  came  here  to-night  to  hear  other  people  talk, 
because  I  am  a  good  listener.  At  the  same  time  I  can  only  give  you 
the  results  of  my  experience,  and  it  has  taken  me  about  fifteen  years  of 
hard  work  to  find  out  the  superiority  of  steel  castings.  I  have  tried 
everything  in  the  shape  of  wrought  Iron  and  steel  forgings  and  there- 
fore have  come  right  down  to  cast  steel.  I  believe  I  am  going  to  stay 
there.  (Applause.} 

The  President.  If  there  is  nothing  further  that  any  member  wishes 
to  say  on  this  subject,  I  will  declare  this  discussion  closed.    I  so  declare 
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it.  The  subject  that  will  come  before  this  Club  in  December  is  as 
follows  :  "  First,  is  it  desirable  to  abandon  the  use  of  dummy  couplings 
for  air-hose  ?  Second,  what  are  the  best  and  most  economical  forms  of 
boiler  coverings?  "  Is  there  any  member  who  has  anything  to  offer  for 
the  good  of  the  Club  at  this  time  ? 

Mr.  Purves.  Mr.  President,  I  move  that  the  thanks  of  the  Club  be 
extended  to  Messrs.  Sague,  Barba  and  Frenzel  for  their  papers  and 
remarks  which  they  have  given  us  this  evening. 

(The  motion  was  seconded  and  adopted.) 

The  meeting  then  adjourned,  9.30  p.m. 
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Medway,  Fred.  J.,  Fitchburg  R.R.,  Keene,  N.H. 

Rice,  Edmund,  B.  &  A.  R.R.,  Springfield,  Mass. 

Young.  Wm.  W.,  1 30 1  Havermeyer  Building,  New  York  City. 

RESIGNED, 

Berg,  Walter  G.,  New  York  City. 


DIED. 

Bradley,  Osgood,  Worcester,  Mass. 


CHARLES  SCOTT  SPRING  CO. 


PHILADELPHIA. 


Send  for  Order  Blanks. 


Elliptic  and  Spiral  Springs 

FOR  RAILROAD  CARS  AND  LOCOMOTIVES. 

CHICAGO:  ST.  LOUIS: 

1421  Monadnock  Block.  1402  Union  Trust  Building. 


The  Sherwin-Williams  Co. 

Paint  Manufacturers. 
Standard 

Paints  and  Colors  for 

Railway  Use- 

CLEVELAND. 
CHICAGO. 
NEW  YORK. 
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Cleveland  Twist  Drill  Co., 

ESTABLISHED  1874. 


21  Years'  Experience  Manufacturing 

TWIST  DRILLS  AND  TOOLS. 

New  York  Office,  99  Reade  St.    Factory,  CLEVELAND,  Ohio. 


THE 


MANUFACTURERS  OF 


PAINTS, 

CLEVELAND,  OHIO. 


The  Ohio  Locomotive  Injector 

General  Purchasing  Agent: — "How  are  the  Ohio  Locomotive  Injectors 
working  as  compared  with  those  we  have  been  using?" 

Supt.  Motive  Power: — "The  Master  Mechanic  reports  that  the  Engineers 
are  very  enthusiastic  over  their  performance  and  would  be  very  sorry  to 
change  back." 

General  Purchasing  Agent: — "That  settles  it,  if  the  Engineers  are  happy 
we  all  ought  to  be  happy,  so  I  will  keep  on  buying  them  as  long  as  they  are 

satisfactory  to  you." 

THE  OHIO  INJECTOR  COMPANY. 

Frank  W,  Furry,  General  Manager, 
Works:  Wadsworth,  Ohio.  1302  Monadnock  Block,  Chicago. 


American  BRAKE  BEAM  company> 

CHICAGO,  ILL. 

CENTRAL  STEEL  BRAKE  BEAM.  KEWANEE  BRAKE  BEAM. 
8CH0EN  8TEEL  BRAKE  BEAM.         UNIVERSAL  BRAKE  BEAM. 


E.  G.  BUCHANAN,  Eastern  Agent, 

HAVEMEYER   BUILDINC,    26  CORTLANDT   ST.,   NEW  YORK. 
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Railway   Dopant*** e>x*t. 

THE  BRUSSELS  TAPESTRY  GO. 

Manufacturers  of 

TEXTILE  FABRICS  FOR  CAR  WINDOW  AND  BERTH  CURTAINS, 
HEAD-LININGS,  MATTRESS  REPPS,  ETC.,  ALSO 

PERFECT  SELF-ADJUSTABLE  CURTAIN  FIXTURE. 

THE  SIMPLEST  TO  OPERATE,  MOST  DURABLE  AND  LEAST  EXPEN- 
SIVE TO  MAINTAIN  OF  ANY  IN  THE  MARKET.    SEND  FOR  MODEL. 

CURTAINS  MADE  UP  COMPLETE  ACCORDING  TO  SPECIFICATIONS. 
New  York  Office,  337  Broadway.  Office  and  Works,  Chauncey,  N.Y. 

THE  MURPHY  VARNISHES 

AND 

COACH  COLORS. 


Murphy  Varnish  Company, 

NEWARK,  BOSTON,  CLEVELAND, 

ST.  LOUIS,  CHICAGO. 


GEO.  M .  TREFTS.  HOWARD  G.  BROWN,  Sup't.  H.  M.  BROWN. 

Brown  Car  Wheel  Works, 

(Successors  to  ROOD  &  BROWN.) 

CAR  WHEEL  WORKS, 

BUFFALO,  N.  Y. 

RAILROAD,  CAR,  ENGINE,  TENDER  AND  TRUCK  WHEELS, 

Made  from  the  Best  Charcoal  Iron. 

N.  Y.  C.  &  H.  R.R. 

Office  and  Works:  Howard  and  Thomas  Streets.  •*•;  L.  S.  &  M.  S.  R.R. 

West  Shore  R.R. 
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Cotton  Mops  &  Wicks, 

COTTON  WASTE, 
WOOL    PACKING  WASTE 

OF  ALL  QUALITIES. 


WENDELL  E.  TURNER,  Treasurer. 
FALL  RIVER,  MASS.,  U.S.A. 

3F.A.GhE  d5  CO. 

(Formerly  WILLIAMS,  PAGE  8c  CO.) 

MANUFACTURERS  OF  AND  DEALERS  IN 

Railway  Supplies, 

Railway  and  Steamship  Lamps,  Car  Trimmings,  Burners 
and  Fine  Brass  Goods. 

OUR  " EUREKA"  CAR  LAMPS 

GIVE  MORE  LIGHT  THAN  ANY  OTHER  LAMP  OR  CAR-LIGHTING 
DEVICE  MADE. 

227  to  233  Cambridge  St., 

Telephone  835.  BOSTON. 


Estatolistied  1840. 

R.  F.  HAWKINS'  IRON  WORKS, 

SPRINGFIELD,  MASS. 

Designers  and  Builders  of  BRIDGES,  ROOFS  and  TURNTABLES  of 
WOOD,  IRON  or  STEEL;  STEAM  BOILERS,  IRON  CASTINGS,  Etc. 

BOSTON  OFFICE.  Rm  Fm  HAWK,NS'  ^orribtor.  NEw  yqrk  omcE 

C.    H.    MULLIGAN,   SUPBRIMTBNDBNT.  n,  ,  „ 

19  Pearl  St.  MAC£  MOULTONf  mMmummR.  91  Libert*  St. 
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The  BUTLER  PRAWBAR  ATTACHMENT  CO., 

CLEVELAND,  OHIO. 
200,000  SET  NOW  IN  USE. 


Adopted  by  75  Railroad  and  Car  Companies ;  Easily  Applied  j 
An  Absolute  Spring  Protector  ;    Helps  Protect  Automatic 
Couplers.    Railroad  men  now  appreciate  its  many  advan- 
tages over  other  devices. 


JPe^te^r  Gray, 

12  MARSHALL  ST.,  BOSTON,  MASS., 


Manufacturer 
of  all  kinds  of 


Railroad  Lanterns, 

BRASS  GAUGE  LIGHTS,  HEAVY  OILERS,  and  OIL  CANS. 

|r  Station,  Street  Switch,  Semaphore  and  Signal  Lanterns. 

For  Interlocking  and  Electric  Signals  and  Switches. 

ENGINE,  MARKER  AND  UTILITY  LANTERNS. 
TRACK- WALKER'S  TRI-COLORED  LANTERNS. 
Send  for  Illustrated  Catalogue. 


Chase's  Goat  Brand  Mohair  Gar  Plushes 

ARE  THE  STANDARD. 

Thirteen  years  of  constant  use  by  the  leading  railroads  and  car-build- 
ers of  this  country  has  demonstrated  their  superiority  both  as  to  fast- 
ness of  color,  superiority  of  workmanship,  and  strength  of  fabric. 

L.  C.  CHASE  &  CO., 


129  Washington  Street, 

BOSTON, 


338  Broadway, 

NEW  YORK. 


Babeoek  Varnish  Gompany, 


MANUFACTURERS  OF 


Railway  Varnishes, 

154  PEARL  STREET,  BOSTON,  MASS 
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Drilling  Machinery  and 

Engine  Lathes 

FOR 

Locomotive  and  Car  Shops, 
Bridge  and  Ship  Builders, 

Boiler  fakers. 


Prentice  Bros.  Worcester,  Mass. 

Radial  Drilling  and  Countersinking  Machines. 
Vertical  Drills,  12  to  50  swing. 
Radial  Drills,       Universal  Radial  Drills,       Gang  Drills, 
Boiler  Shell  Drills,   Pump  Boring  Machines, 

Engine  Lathes,  11  to  24  inch  Swing.  

Boiler  Flues 

FOR  LOCOMOTIVES, 

MADE  OF  KNOBBLED  CHARCOAL  IRON. 


THE  MARVELLOUS  BUN  made  by  the  New  York  Central 
recently,  436  1-2  miles  in  407  minutes,  was  made  by 
Engines  equipped  with  SYRACUSE  Boiler  Tubes. 

GREAT  RUN  S    GREAT  ENGINES !  1    GREAT  TUBES ! ! ! 


SYRACUSE  TUBE  CO 

SYRACUSE,  N.  Y. 
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PUTNAM  MACHINE  CO. 


MAIN  AND   PUTNAM  STS. 

FITCHBURG,  MASS. 


I  Machine  Tools 


METAL 
WORKING 
MACHINERY. 


BOLT  CUTTER 


^  •     Automatic  Cut-off  Steam  Engines,  etc, 

BT.nTTTWfl  H/r  A  DTTTWra.   


Swett  Gar  Wheel  &  Foundry  Go. 

CHILLED 


CHELSEA,  MASS. 

GEO.  B.  SWETT,  Prest.  and  Treas.  H.  L.  HALL,  Sec'y. 


FROM  THE  STUMP. 


Cypress  Tanks  and  Vats 


OF  EVERY  DESCRIPTION. 


THE  A.  T.  STEARNS  LUMBER  CO, 


Main  Office,  Mills  and  Wharves  at  Neponset,  )  P-  O.  Address 

Office  and  Exhibit,  166  Devonshire  Street,    >  BOSTON. 
Office  and  Warerooms,  104  Friend  Street,  ; 


Neponset,  Boston,  Mass. 
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Ouitetf  States  pietalllc  Packing  60. 

PERFECTED  PACKING  FOR  LOCOMOTIVES. 

IN  USE  ON  OVER  350  RAILROADS. 

SAVES  FIRST  COST  IN  LESS  THAN  TWO  YEARS. 

Tlie  Gollmar  Boll  Ringer. 
THE   CHOUTEAU   PNEUMATIC  HAMMER. 

Office  and  Works,  427  North  1 3th  Street,  Philadelphia. 

The  Hancock  Locomotive  Inspirator. 

Three  different  Types  —  interchangeable 
with  all  standard  Locomotive  Injectors  in 
use.  Will  work  with  steam  pressure  from 
35  to  200  lbs.  without  adjustment  of  either 
steam  or  water  supply. 

Will  start  readily  when  both  the  Inspira- 
tor and  Suction  Pipe  are  hot,  and  will  work 
water  at  a  temperature  of  120  degrees  Fahr. 
Capacities  increase  as  steam  pressure  in- 


Durability,  absolute  reliability  and  greater 
range  of  capacity  than  any  injector  in  use. 
GUARANTEED. 


HANCOCK  INSPIRATOR  CO.,    Mlit  0ffl" "4  w"ks' 


Watson  Street,  Boston,  Mass. 


USE,  THE 

BIGELOW  VARNISHES 

FOR 

CAR,  LOCOMOTIVE  and  STATION  WORK. 

Established  1845.  Factory,  NEWARK,  N.J. 


Standard  Automatic  ike-Stack  Adjuster. 

THE  MOST  ECONOMICAL  AND  DURABLE.  HAS 
MADE  200,000  MILES  WITHOUT  ANY  COST  OF 
MAINTENANCE,  AND  IS  STILL  DOING  ITS  WORK. 


MANUFACTUREl 
AND   SOLO  Bl 


V  J.  H.  SEW  ALL, 

* Florence    St.,  Worcester  Mass, 
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ESTABLISHED  1828. 


BOSTON  BELTING  CO. 

JAMES  BENNETT  FORSYTH,  Manufacturing  Agent  and  General  Manager. 
MANUFACTURERS  OF  ALL  KINDS  OF 

MECHANICAL  RUBBER  GOODS 

FOR  RAILROAD  USE. 


Rubber  Hose  M 


FOR 

WATER  and  STEAM. 


AIR  BRAKE  HOSE  GUARANTEE. 

"  We  guarantee  our  air  brake 
hose  to  be  made  of  the  best  ma- 
terials, perfect  in  workmanship, 
and  that  each  section  when  de- 
livered, and  if  properly  tested, 
will  not  burst  at  less  then  ten 
(10)  times  the  average  pressure 
required  in  service." 


Sheet  Robber  Packing,  Piston  Paekings, 
Gaskets,  Valves,  Jttats,  ^flatting,  Step 
Treads,  Westinghouse  flir  Brake  Coup- 
ling Washers. 


WARE  ROOMS  : 

256,  258,  260  Deyonshire  Street,  BOSTON.  100  and  102  Reade  Street,  NEW  YORK. 
14  No.  4th  Street,  PHILADELPHIA.  109  Madison  Street,  CHICAGO. 


HIGH-GRADE 

MACHINE  TOOLS. 


The  Miles  Tool  Works  Co., 

HAMILTON,  OHIO,  IT.  8.  A. 


Complete   Equipments   for   Railroad    Car,    Locomotive,  General 
Machine  Shops,  Engine  and  Boiler  Plants. 


BRANCHES : 

NEW  YORK. 


CHICAGO, 
PITTSBURGH, 
PHILADELPHIA, 
BOSTON. 
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MURPHEY  &  LISCOMB, 

ALBANY,  N.  Y. 

OILS  AND  LUBRICANTS 

FOR  RAILROADS  AND  MANUFACTURERS. 


We  are  the  Manufacturers  of  the  well  known 

"EMPIRE  BRAND"  of  VALVE,  ENGINE,  CAR  and  SIGNAL  OILS. 

EMPIRE  SIGtXAJL  OIL  is  used  by  all  the  Railroads  running  out  of 
Albany,  and  it  is  conceded  that  they  are  the  best  lighted  roads  in  the  country. 

EMPIRE  SIOKAL  OIL  gives  a  clear,  bright  light,  burning  without 
smoke  or  gum.  IXo  signal  lights  go  out  in  cold  weather  when  EMPIRE  SIGXAL 
OIL  is  used. 

We  will  submit  samples  to  prove  that  our  "EMPIRE  BRAND"  of  Signal  Oil  is  the 
"  best  on  earth." 


Home  Office  :  1  ixc  1  Factory:    ALBANY,   N.  Y. 

ttvnnow.     51  &  53  LYMAN  ST.,  SPRINGFIELD,  MASS. 
Uianches.  j  332  WARREN  j^T#?  HUDSON,  N.  Y. 

GEORGE  E.  HOWARD,  President  and  Treasurer. 


SPRINGFIELD  WASTE  CO., 

SPRINGFIELD,  MASS. 


POTTON 

U      AND  WOOL 


WASTE. 


Machined  Waste  for  Railway  and  Machinists'  Use  a  Specialty. 

Has  a  Service  and 
Test  Record  that 
has  proven  it  to  be 
the  strongest  and 
most  perfectly  con- 
structed M.  C.  B. 
Coupler. 


The 
St.  Louis 
Coupler  i 

Improvements  in  material  and  design  in  our 
h  five  years'  experience  have  reduced  the  annual 

cost  of  maintenance  per  car  below 

St. Louis  10  CENTS. 

If  you  want  a  perfectly  constructed  and  econom- 
OfWinltf*!"  ical  M*  ®*  Coupler,  write  for  terms,  prices  and 
V/UU"IC'1  •guarantees.  ST.  LOUIS,  U.  S.  A- 


